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Service Under the Hopper 


Operating under track hoppers and taking the brunt of the 
load when the cars are dumped, is severe service and pan type 
feedérs must necessarily be of sturdy design. ‘These feeders 
operate at comparatively slow speeds, delivering the material 
in uniform steady quantities to main conveyors. The regular- 
ity with which the material is carried by the feeder is assurance 
of maximum capacities, with the additional safeguard against 
disastrous overloading. 


Built in a variety of sizes and styles 
for different conditions 


“S-A Belt Conveyors,” Catalog No. 26, 
contains complete detailed data concern- 
ing advanced practice in belt conveyor 
design. A copy should be on every 
engineer’s desk for quick reference. 


Ask For Your Copy 


Stephens-Adamson Mfg. Co. 


Aurora, Illinois 
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The Anaconda-American Brass Merger 


FTER MANY RUMORS, denials, further rumors, 

and more denials, it appears to be a foregone con- 
clusion that the Anaconda Copper Mining Co. will ac- 
quire the American Brass Co. This will mark an 
exceptionally important development in the copper in- 
dustry. For many years Anaconda has been active im 
the manufacture of rods and wire at its Great Falls 
plant, the success of which has evidently induced the 
company to expand its manufacturing interests in a 
slightly different channel. 

It is to be noted that this gigantic corporation in- 
cludes multitudinous ramifications. Copper, lead, zinc, 
gold, silver, rare metals, coal, phosphate, brick, sul- 
phuric acid, and lumber are some of the most important 
commodities it produces, not to mention the smelting, 
refining, transportation, and, in part, the manufacture 
into finished form of some of its products. In its growth 
Anaconda has branched more and more into the con- 
version of its metals to articles fit for the ultimate con- 
suming markets. Only last year an electrolytic white- 
lead plant established in East Chicago was placed in 
operation, but the acquisition of the American Brass 
Co. will eclipse anything heretofore done by Anaconda 
in the expansion of its manufacturing enterprises. 

Although Anaconda is capitalized at $116,562,500, 
and American Brass at $15,000,000, the actual compara- 
tive value of the two is at present more nearly expressed 
by the ratio 2.5:1. Anaconda is absorbing a company 
almost half as large, from a financial standpoint, as 
itself. 

The copper industry has been slow to follow the lead 
of other industries in supervising the utilization of its 
raw materials and their transformation into finished 
marketable form. The development is an old one in 
others, and is well illustrated by the organization of 
the Standard Oil Co., the United States Steel Corpora- 
tion, and the Aluminum Company of America. All of 
these corporations may be considered to fall into the 
so-called “vertical trust” type of combination, which is 
the term used to designate an organization that controls 
the handling of a commodity from its original produc- 
tion as a raw material to its final disposal as a com- 
pleted product to consumers. This is to distinguish it 
from the “horizontal trust,” which controls some par- 
ticular part of the path from producer to consumer. 
The American Brass Co. may be grouped in the latter 
class, as it is a consolidation of many subsidiary com- 
panies engaged in the same manufacturing activity. 
The development of trusts has reached its highest point 
in Europe. 

Both Anaconda and American Brass have had long 
and eminently successful careers. By their merger the 
largest producer of copper joins hands with the largest 
consumer. The copper consumption of American Brass 
is so large—estimated to be between twenty and thirty 
million pounds monthly—that Anaconda will be unable 


to fill both the brass company’s and its own wire mill’s 
requirements from the twenty million pounds or so that 
Anaconda normally produces each month. American 
Brass will have to make outside purchases of copper. 
The consolidation will partly replace the copper busi- 
ness that other producers have had with this good cus- 
tomer, but will, at the same time, give a better market 
to other copper producers in the remaining consuming 
fields. It should have no effect on the business of 
copper marketing other than to eliminate Anaconda 
from active participation therein. Anaconda will hence- 
forth be interested more in the outlet for brass and 
wire than in the market for copper, which, in view of , 
the criticism leveled at manufacturers and retailers of 
copper and brass products, will be a splendid develop- 
ment, as it should insure the injection of the pro- 
ducer’s viewpoint into the manufacture and sale of the 
finished products. Anaconda will obtain an excellent 
opportunity to popularize copper and brass. 


What Can Be Done To Revive 
The Mining Industry? 


HE NEW YORK SECTION of the American Insti- 

tute of Mining and Metallurgical Engineers recently 
held a meeting at which competent “diagnosticians and 
physicians” were summoned to determine “what can be 
done to revive the mining industry.” This lean and 
debilitated old stager was trundled in under the 
sympathetic eyes of his well-wishers. The learned 
“doctors” determined that “world conditions” had 
infected the patient directly in the coppery part of his 
anatomy and indirectly in all his other metallic and non- 
metallic parts. C. F. Kelley, the copper specialist sum- 
moned to the consultation, after indicating the fore- 
going diagnosis, called attention to the importance of 
improving the merchandising of copper and copper 
products. In our opinion, in this he has struck a hot 
trail and one that will lead to substantial and per- 
manent good not only in the copper but also in other 
mining lines. 

Hitherto, the mining industry, and particularly the 
copper-mining industry, has conducted its business like 
old John Taylor did his. John Taylor was an old-time 
merchant. He wore a frock coat and bore with dignity, 
when going to and from his place of business, a high 
hat of unimpeachable polish. His gray sideburns and 
active eyes impressed a pleasing personality upon his 
customers. He often sold his own goods. His reputa- 
tion for honest dealing was long, broad and deep. But 
John Taylor never went after business in the modern 
way. What came to him naturally sufficed, and a more 
energetic merchant bought him out and established an 
important and far-reaching business upon the honest 
seed planted by John Taylor. Modern merchandising 
was responsible. » . 

It seems to us that the mining industry has passed 
the John Taylor stage of its existence and must study 
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the principles of present-day merchandising. It must 
-actively protect the demand factor and seek by every 
‘legitimate means to increase demand. It has placed its 
goods upon the commercial counter and has complacently 
-awaited customers, and has then given but little concern 
as to what happens to its goods en route to the final 
-consumers. This attitude belongs to the antediluvian 
‘stage of merchandising. 

Successful merchants go after business and protect 
that business at every turn. The mining industry will 
‘have to play the game in a similar way. The zinc 
people have got under way. The copper people are 
beginning to develop the industrial uses of copper. 
‘Other mining lines must find or create similar oppor- 
tunities. 3 





Competition Among the Metals 


N THE December issue of The Nation’s Business is 
a prominent advertisement of a steel manufacturer 
iin which two illustrations are displayed of metal hous- 
ings such as one finds covering gears. One of these 
‘illustrations shows a pressed-steel housing, and the other 
is ostensibly made of aluminum. Above these photo- 
‘graphs is the caption “Press It From Steel Instead,” 
and below “Pressed Steel Saves 334 Per Cent,” followed 
‘by the claim that a saving of 334 per cent in cost was 
made by the substitution of pressed steel for the use of 
-aluminum in this particular application of the metal. 

This is an interesting sidelight on the keen competi- 
‘tion that is going on among the metals, for which vio- 
lently fluctuating markets and the destruction of normal 
price relations between them is responsible. Were the 
two photographs respectively of a copper and iron tack, 
or of some other article in whose manufacture both 
‘metals find independent employment, the lesson from the 
“ad” would be driven home more forcibly. As it is, the 
domestic aluminum industry is so closely controlled and 
so little is known of its operations that no great anxiety 
‘will be manifested over the particular example we have 
cited. 

Copper producers are seriously concerned when some- 
‘one mentions substitution, and they are devoting much 
time and thought as to how they can regain lost mar- 
‘kets for their product. We have not seen any advertise- 
‘ments of the fact that in such and such an electrical 
‘transmission line copper displaced aluminum or vice 
‘versa, or—to step into another field—that zinc paint in 
‘a particular application is better than lead, or that steel 
‘ean be used more profitably in a certain installation in 
preference to brass or bronze. Competition hasn’t 
reached that stage where the metals are out to cut each 
others’ throats. 

Undoubtedly, it is within the right of every producer 
to indicate possible savings in the use of the metal which 
he produces, be it iron, copper, tin or some other one. 
We may look for such developments in the readjustment 
which is now taking place and in which edth metal is 
seeking to recover an older superiority. Merit will be 
the ultimate basis upon which the use of each will de- 
pend. Careful weighing of price and physical char- 
acteristics will be required to determine the fitness of 
copper, aluminum, iron, or other metal for each 
especial use. 

All the metals have fields which they occupy to the 
exclusion of others. Thus, copper is par excellence the 
metal for armature windings, iron for stoves, and alu- 
minum when lightness is essential, as in airplane con- 
struction. Then there is a twilight zone in which com- 


petition will naturally be keen. A good illustration is 
the electrical transmission field, in which both copper 
and aluminum are used. With copper selling for 13.75c. 
and aluminum for 17c. the lighter metal has a decided 
advantage, as whenever the price of aluminum is less 
than twice as much as that of copper it is more economi- 
cal from a conductivity standpoint to use aluminum. 

An advertisement similar to the one noted above is 
an excellent reminder of the race between the metals for 
enlarged markets. May the best one win! 





Oh, Those Germans! 


ONSIDERING THE INSISTENT REPORTS con- 

cerning the fabrication or transmutation of gold 
from base metals, it is really remarkable that this sec- 
ondary or manufactured form of the element does not 
come upon the market. Some time ago we told edi- 
torially of the announcement by Engineering Founda- 
tion of the advent of an alchemist who looked to them 
as if he might be able to do the job. The latest herald 
or harbinger of free gold is none other than Prof. Irving 
Fisher, of Yale, distinguished economist and advocate 
of a market-basket purchasing-power dollar rather than 
a dollar on a gold security. In a speech at the London 
School of Economics on Dec. 16 and in an article pub- 
lished in the New York Tribune on Dec. 18, he said: 

“We can imagine that the same German chemists who 
worked out the hideous chemical warfare will work out a 
chemical way of paying their debt. This seems now as 
chimerical as, before, the prognostications of Zeppelins 
bombing London. I have just been credibly informed that 
a German chemist has already succeeded in a laboratory 
in making synthetic gold out of baser metals by means of 
an electric vacuum furnace. It only remains to cheapen 
the process sufficiently, to flood the world with chemically 
manufactured gold and to make it worthless. In that case 
the reparation payment would become a farce and Germany 
instead of paying the penalty would get enormously rich 
by exploiting this new philosopher’s stone.” 

We all have our little fears. Professor Fisher fears 
that Germany will make cheap gold and dump it on our 
shores. What we fear is that Professor Fisher’s pet 
hobby of discarding gold for his own (to our notion) 
impracticable basis of currency, has influenced and in- 
flamed his imagination as to the manufacture of gold. 
We not only fear it: we know it. What a lot of foolish, 
credulous, misleading, cheap talk is spread abroad by 
those who ought to know better! 





A German Divining Rod 

PEAKING OF DIVINING RODS and ore-finding 

machines, of which the air, so to speak, is full (so 
that we expect some fine morning to wake up, and learn 
that all the ore has jumped out of the ground and lies 
still writhing in the bleak winter sunshine), we listened 
to a tale the other night, told by a successful and promi- 
nent business man, who held a very responsible position 
in Washington during the war, adjusting metal supply 
problems. His tale apparently related to the ore-finding 
instrument whose wonderful possibilities have been so 
strongly hinted at by Mr. Herman Holz, of New York, 
as commented on (unfavorably) in an editorial in our 
issue of Dec. 25, 1920. 

The instrument to which our friend referred had re- 
cently been tried out by a former associate of his, a 
man experienced in the metal business. The instrument, 
on trial, had been found to be so delicate that, set up 
over an orebody in the iron country, it would register 
the amount of manganese in the ore; it would record the 
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passage of a car loaded with ore in a tunnel beneath, or 
the startings and stoppings of an ore-laden cage in a 
shaft. So active was the instrument that on one oc- 
casion when it was being carried in an automobile past 
a field to which it discovered attraction, on account of 
the land being (presumably) oil-bearing, it jumped from 
the seat through the windshield of the car, and landed 
thirty feet inside the field. Not only could it detect the 
oil in the ground, but the kind of oil—whether it had 
a paraffine base or what not.. The instrument, it ap- 
peared, consisted in part of a device that revolved 
rapidly. The curious thing about it was that it re- 
volved in one direction when in the hands of men, and 
in another direction when in the hands of women; and 
the very young or very old could not use it at all. By 
means of this instrument, it was related, thousands of 
acres of oil land had been located, and would be drilled. 

Query: Why drill? Make a powerful, big, sixteen- 
cylinder, dreadnought size of this instrument, and the 
oil can be drawn out of the ground and into the tanks. 
A moderate sized make should be sufficient to draw 
metallic coin from the pockets of passers-by; it could be 
worn unostentatiously on the person, and could be 
scraped off after each promenade down Fifth Avenue. 

This is also a German invention. Oh, those Germans! 
First, they make an instrument to locate all the gold in 
the earth and its assay value, and in the same breath 
they make a gold out of old iron and we shall have to 
put a tariff on it. 

Wonderful! Colossal! And a never-ending line of 
suckers slip down the stream. 





The Hartford Instrument 


F THERE IS ANY ONE who can beat the Dutch, how- 

ever, it is the Connecticut Yankee, the legendary in- 
ventor of wooden nutmegs and oak hams. There is a 
man in Hartford—a responsible man—who sends us a 
story of what he has found, seen, tested with his own 
eyes. We publish extracts: 

“TIVINING Rob” THAT MIGHT MAKE A Poor MAN RICH 

“Why steal, hold up people and sell fake stocks and bor- 
row money of friends with no intention of ever returning it? 

“A Hartford, Connecticut, man has a ‘divining rod’ that 
is a perfect magnet for gold, silver, and platinum.” 

No, the above is not intended to be humorous; it is 
the Hartford man’s idea of writing anad. He continues: 

“It will not work on base metals at all, and it is the 
most peculiar thing the author ever ran across.” 

The promoter is a man of practical ideas: 

“If this rod will find gold in places nearer civilization 
than many of the present gold fields it would be a godsend, 
as the precious metal could be handled much better and 
more money made in mining it.” 

True, O Connecticut Yankee: if you can locate gold 
mines at Hartford or in the Bronx, it would be con- 
venient; or in the basement of the Treasury in Wash- 
ington; but you have never heard of that other Con- 
necticut Yankee’s (Fisher, of Yale) prognostications 
that the Germans would dump cheap gold in New York 
and Washington. The ocean freights would be over- 
come by the cheap German labor and the depreciation of 
the mark, and we estimate that German gold could be 
laid down in New York at the wharf two dollars a ton 
cheaper than it could be produced, even if you were to 
locate your plant at Bethlehem, Pa. So your hopeful 
suggestion that the rod “might make a poor man rich” 
should be amplified thus: “and then, again, it might not.” 


The Mining and Metallurgical Society of America 
gives a gold medal each year for some great mining, 
metallurgical, or geological advance. What better use 
than to offer it for a competitive showing of all these 
methods of getting cheap gold? 

We are let in on the mystery of the instrument more 
than we usually are—more than in the case of the in- 
strument the marvelous workings of which Mr. Holz 
has hinted at. Concerning the Connecticut instrument: 

“The rod is a small copper tube about three inches long 
and a half inch in diameter. It is closed at both ends, and 
the owner laughingly says when asked what is in it: ‘If I 
told you, you would know as much about it as I do.’ At- 
tached to the rod are small bamboo or cane sticks. The 
sticks are soaked in water for a long time before being 
used, and they bend very easily when gold, silver, or plati- 
num is waved in front of the tube. The operator, it has 
been proven, must be of a nervous high-strung tempera- 
ment, and the tube will not work with only a certain per- 
centage of the people. Just what percentage it is is a ques- 
tion unanswerable. The rod will not work when the base 
metals are placed before it. It will not answer to either 
copper or steel.” 

We discern some resemblance to the German rod we 
describe above—some hint at a uniform principle, not 
only of this rod but all other rods concerning which we 
have heard—in that the instrument’s activities depend 
on the operator, who must be “of a nervous, high-strung 
temperament.” But it does not draw the line at the 
infirm and aged as does the machine before mentioned. 

“The rod came into the possession of the Connecticut man 
through making the acquaintance of an old farmer who 
lived high on a mountain top. This elderly farmer claimed 
that for nearly fifty years he had experimented with it. It 
worked perfectly with his wife, a woman of seventy years.” 

Nevertheless, the rod appears sensitive especially to 
women, and prefers blondes: 

“The man who has this rod is a well-known Hartford, 
Connecticut, citizen. He does not exhibit the rod to the 
general public, only to his friends. He has studied it and 
has tried out all kinds of people, and declares that he be- 
lieves women, particularly blondes, are more sensitive to its 
magnetism than brunettes.” 

What kind of magnetism is this to which blondes are 
more sensitive than brunettes? We ask this, because 
we have always believed that brunettes also were sensi- 
tive to gold, silver and platinum. Concerning this, the 
writer observes: 


“If it is personal magnetism, it is something that should 
interest Science. It appears to be a magnetism and a 
strange one at that.” 

So far it has not been tested out in the mining dis- 
tricts, but only in town: 

“Let a sensitive operator simply carry the rod and the 
bamboo or cane sticks on his arm through a city street, the 
rod will pull so that any person accompanying the operator 
can feel it. The pull only shows just when the operator is 
passing a bank or a jewelry store.” 

Why indeed, steal, hold up people, and sell fake stocks, 
when jewelry stores are everywhere? 

One disadvantage the Connecticut instrument has 
as compared with the German instrument. The latter 
reacts to iron and manganese; the former will not work 
on base metals—as above, neither copper nor steel. 
Therefore, the Connecticut man should perfect his in- 
strument before it is placed on the market, for since 
gold, as the Yale professor states, will be made from 
base metals, the problem is not to find gold, but the raw” 
materials. 

How fast they swim! Next! 
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The “Journal” To Publish 
Annual Progress Number 
TOCK TAKING, inventories and from time-to-time WHat OTHERS THINK 
appraisals are good things in an individual busi- 
ness—successful men consider them vital; the unsuc- 
cessful can sometimes trace their failure to this ab- Gold Mines at Sardis 
sence of a quantitative show-down. If this show-down Referring to the article “Mining as Seen by Herod- 
is good for an individual business, how much more vital otys” in the Oct. 15 issue of Engineering and Mining 


is it for an industry? That is just what we, in our joyrnql, I would call attention to the fact that the gold 


annual numbers, do for the mining industries. Ad- mines at Sardis (see map) were not exhausted at that 
mittedly such appraisals are more or less incomplete, 


but the composite of them all is a barometer of the 
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annual status of mining. Roads Us 
The annual this year will comprise five parts—In- |--~ sega el Pan 

dustrial Analysis (Standpoint. of Mining), Industrial oe Seaataiio ~~ 

Efficiency, Current Problems, Editorial, and Market —--—- Boundaries 

Comment. There will be a strong looking-forward satis sto 

element, constructive suggestion as to improvement in we a Se 

methods that will result in increased efficiency and kilometers 

greater economies. Men who are leaders in their re- ( 

spective lines will give you their best thought. As ; 

a mining engineer, you cannot afford not to give this \ 


Annual Number extended consideration and careful : 
thought. If you are a superintendent, operator, or i 
foreman, you will get a better perspective of your in- ‘ 
dustry than in any other way. If you are a business /< 
man or manufacturer you will find the Annual an t ke ge! 
authoritative appraisal and a mine of information and \ 
excellent suggestion. 








In the Industrial-Analysis section, H. A. C. Jenison } re 7 
will cover “Copper Mining’; Clinton H, Crane, “Lead *- a | 3 
Mining”; Arthur Thacher, “Zinc Mining”; Sidney J. a a } iss 
Jennings, “Gold Mining”; F. E. Wormser, “Silver Min- : | tA a 
ing”; D. E. A. Charlton, “Iron Mining’; John D. si ial as 
Northrup, “Petroleum.” 

In the Industrial-Efficiency section, Arthur Notman 
will present “Training Miners for Efficiency”; Benjamin * 

F. Tillson, “Efficiency in Drilling and Blasting’; Charles TATAR rs " cea a ” 
A. Mitke, “Standards in Mining”; J. R. Finlay, “Reduc- c - Se, Roi of ancient fate ba 
tion in Costs”; Guy H. Ruggles, “Trend in Milling Prac- ee ” 5 gstvtenc 9 Millage . 
tice”; A. G. McGregor, “Trend in Smelting Practice”; Rois / 

Chester K. Gilbert, “Utilization of By-products in oe none ey 
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Mining.” 

In the Current-Problem section, H. B. Fernald will 
present “The Burden of Mine Taxation”; F. R. Raiff, 
“Mining Prosperity and the Railroad Problem”; Allen 
H. Rogers, “How Should the Mining Engineer Be 
Trained”; H. G. Moulton “Licensing the Mining En- 
gineer”; Marion C. Rhodes, “What Can Legislation Do 
for the Mining Industries”; Samuel D. Nicholson, 
“The Need for a Department of Mines.” 

In our Market Section we will present forecasts for time. Analyses of the ores of the district show the 
the coming year for each of the major metals by lead- following gold content: Average sample No. 1, taken 
ing men in the metal markets. W.M. Foote will present from the shaft and being quartz with iron pyrite, con- 
“Marketing Non-Metallic Minerals” and A. R. Ledoux tains 5 gr. gold to the ton; average sample No. 2, 
“The Metal Marketing Problem for the Miner.” R. B. taken from the different tunnels around the shaft and 
Ladoo will cover “The Future of the Non-Metallics.” being chiefly iron pyrites, contains 9.87 gr. gold to the 
Our statistical tables and charts will be found in this ton; medium = ple No. 3, taken f rom galleries along 
sieiaati the Pactolus River and being chiefly ochre, contains 
25.29 gr. gold to the ton. 

It is unfortunate that these mines are not still being 
tats ; worked. This is due to lack of capital and to the World 
mining man and everyone interested in the mining in- War, during which the Greek and other Christian 
dustries. Place your orders for copies early, as the owners of these mines were forbidden to do any work 
number we will print is limited closely to our normal whatever. P. A. GEORGIADES. 
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This unusual and complete number will be our issue 
of Jan. 21, 1922. It should be in the hands of every 











> 
December 31, 1921 


ENGINEERING AND MINING JOURNAL 


1045: 

















1. ENTRANCE TO VETA 
GRANDE MINE, 

IN NAYARIT MOUNTAINS, 
MEXICO, 
SHOWING DRY MASONRY 
BUILT BY 
INDIAN LABOR 





2. PORTAL AT MONJARAS 
MINE, SHOWING FAN. 

3 TYPICAL MINING 
CAMP IN 
NAYARIT MOUNTAINS, 
STATES OF 
JALISCO AND NAYARIT 


Recent Developments in Mining in Jalisco 
And Nayarit, Mexico 


Great Activity Evident—Railway and Road Building in 
Progress—A Route Shorter Than Via Panama—Mining Camp 
Being Reopened—-Geology Complex—-Glimpses of Native Life 


By HENRY M. PAYNE 
Written for Engineering and Mining Journal 


Mexico and the slowly rising price of silver have 

resulted in marked activity in the mining states 
of the republic. This is especially true in those dis- 
tricts which until recently haye been inactive on account 
of bandits and revolutions. The present government 
seems to have been markedly successful in re-establish- 
ing industry and in putting down brigandage, so that 
a general air of stability and confidence prevails. Regu- 
lar deliveries on an order for ninety locomotives are 
being made to the National Railways, and orders have 
been placed for 150 passenger cars, 3,000 freight and 
ore cars, and 25,000 tons of heavy steel for use on the 
main lines. 

Probably the greatest activity in the republic is in 
the states of Jalisco and Nayarit. The last-named state 
was formerly the Territory of Tepic. The Southern 
Pacific Railway of Mexico extends from Nogales to 
Tepic City, on the west coast, through Guaymas and 
Mazatlan. For some time trains have been operated 
only north of Ruiz, on account of the destruction of the 
Santiago River bridge by bandits. This has now been 
rebuilt and over 2,000 men are employed on the exten- 
sion of the line from Tepic towards Ixtlan del Rio. 

Ixtlan del Rio, a city second in size only to Tepic, the 
capital, is the principal merchandising center of a vast 
mining area in the Nayarit Mountains, whose summit 
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forms the boundary between the states of Jalisco and 
Nayarit. Excellent stores, a municipal lighting plant, 
schools and residences make it the only modern town 
between Tepic and Guadalajara. The approach to the 
city from the east is over the old military road built by 
Santa Ana and rebuilt by Maximilian. Hidden in the 
clouds directly back of the city is Mount Ceboruco, an 
extinct voleano. Leading into the city from the south 
across the Ixtlan River is the road from the Monjaras 
and Espanola mines. An excellent stone bridge built 
by the Spaniards was dynamited about six years ago, 
so that it is now necessary to ford the river. 

On the southern end, the Southern Pacific Railway 
of Mexico has a line in operation from Orendain Junc- 
tion, where connection is made with the National Rail- 
ways for Manzanillo and Guadalajara. The present 
westerly terminus of this line is La Quemada, on the 
north shore of Lake Magdalena, which point the Tepic- 
Ixtlan extension will ultimately join. When this link, 
approximately 100 miles long, has been completed, the 
commerce routes of North America may undergo some 
startling revisions. There will then exist a continuous 
trunk line from Seattle, Wash., to Mexico City and Vera 
Cruz, with direct steamer connection for New York, 
offering a far shorter and quicker route than through 
the Panama Canal. 

There is no region of the tropics in the Western 
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MINING REGION OF NAYARIT AND JALISCO IN NAYARIT 
MOUNTAINS 


Hemisphere where climate, elevation, and soil are more 
admirably combined for the production of fruit and 
food, sugar cane and vanilla beans, where frost is un- 
known and labor abundant, than the district under 
review. The crossing of the Nayarits, however, is one 
of heavy construction and tunneling and although 
many thousands of tons of steel and other construction 
supplies are at La Quemada, it will be at least three 
years before the gorges or barrancas at the head of the 
Amajac River have been crossed. 

To provide for earlier transportation facilities to the 
mining districts, the governments of Jalisco and Nayarit 
are now building an automobile road fifteen meters wide 
between Guadalajara and Ixtlan del Rio, on which only 
automobiles and automobile trucks will be permitted, 
toll gates being established at intervals. The ox team 
and native plow, which is somewhat like a single-toothed 
harrow, are used to loosen up the surface, after which 
a group of laborers with shovels and wheelbarrows com- 
plete the grading. One of the first imports into Mexico 
should be modern agricultural implements and tractors. 
The accompanying map shows the projected railroad 
line and the new state highway through this district. 


EARLY SPANIARDS OPERATED IN NAYARIT, ACCORDING 
TO HUMBOLDT 


Referring to Mexico as the “treasure house of the 
world,” Baron von Humboldt, in 1803, mentioned the 
Nayarit Mountains as the source of much of the wealth 
which supported the Spaniards for the three centuries 
from 1521 to 1821. Prior even to this, the Aztecs had 
worked these deposits, and from the ores so obtained 
many large gold and silver vessels and ornaments were 
made, to fall subsequently into the hands of the Span- 
iards. Mining methods were necessarily crude, with 
the result that on many properties today excellent 
returns are had from reworking abandoned tailings. 

A few years ago there were found in the church at 
the Indian village of Hostotipaquillo parts of a Spanish 
manuscript written by a priest in Valera, who was in 
Mexico at the time of the Conquest. The first part 
was historical and described various geological changes 
in Yucatan, Panama, and Mexico, and also mentioned 
the burial mounds near Ixtlan del Rio and Soatlan. 
These mounds have since been opened and found to con- 


tain hieroglyphic tablets, golden ornaments, silver uten- 
sils, and the skeletons of early rulers. 

The second part described many mines in what are 
now the states of Sonora, Zacatecas, Jalisco, and Naya- 
rit, but gave no definite locations of the properties. 
About three years ago, in the same Indian village, a 
third portion of this manuscript was found, which 
detailed the exact location of the original workings of 
six extremely rich mines. To date, four of these have 
been relocated and are now being opened up by Amer- 
ican engineers and capitalists. All are within a few 
miles of one another in the main dividing ridge between 
the Ixtlan and Amajac rivers, which flow into the 
Ameca and Santiago, respectively. 


RAIL TRANSPORTATION AVAILABLE FOR THESE 
PROPERTIES 


Upon the completion of the railroad and automobile 
road already referred to, these properties and about 
six others, now operating, will all be directly upon or 
within close haulage distance of direct transportation 
to Guadalajara. At present, ore and bullion are sent 
by pack train to San Marcos and La Quemada and 
thence by rail. 

The mineralization of this region is unique and con- 
sists of five parallel veins and four intersecting veins, 
one of which is so wide that it has been named the 
Humboldt vein, after the famous geologist. On the 
southwest side of the mountain are the Falls of Mon- 
jaras, a Mexican Yosemite. At the base of this water- 
fall the Humboldt vein is exposed transversely, and 
extends in width between the two handkerchiefs as 
seen in the illustration. 


AN ANTIGUA RELOCATED 
The Spanish description of one of the old properties 
located it as being near these falls. A minute search 
of the entire mountain side eventually brought to light 
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LARGE SILVER VEIN IN MONJARAS TUNNEL 


old tailings, overgrown with the tropical vegetation of 
centuries, and further investigation uncovered a series 
of openings in the Fragua vein, extending about 300 ft. 
into the mountain. 

The geology of the region is decidedly complex. The 
original stratigraphy was regular and clearly defined 
over the entire area, previous to volcanic disturbance. 
When the great eruptions took place these sedimentary 
layers were uptilted, until they now maintain almost 
vertical positions. The breakage, however, has been in 
gigantic areas rather than localized, with the resulting 
parallelism which forms whole mountains of uninter- 
rupted strata. Subsequent erosion has exposed intru- 
sive eruptive cores carrying uniformly high values and 
sharply defined foot and hanging walls. The andesites, 
diorites, and porphyries cre typical of the igneous for- 
mations usually found in volcanic regions. 

Gold, copper, and zinc occur in limited quantities, 
but the silver ores predominate, usually as argentite, 
cerargyrite, or native silver. These deposits are so 








extensive and the outcrops so continuous that a single 
vein may be traced from mountain to mountain. In 
one occurrence the knobs of three successive hills are 
formed by one vein. 

One of the illustrations shows a flashlight in the main 
tunnel at the Monjaras mine. The hanging wall and a 
portion of one of the wide veins may be seen. Ventila- 
tion is obtained by a gasoline-driven fan connected to 
an 18-in. pipe which carries the air in to the face, as 
shown in another view. Labor is everywhere abundant, 
and in general it may be said that the Mexicans and 
the Indians of the west coast make excellent workmen. 
They are skilled equilibrists and carry prodigious loads 
for long distances up steep mountain trails. A view of 
an Indian carrying a stick of timber up a mountain is 
shown. Timbers of this size are frequently packed in 
this manner for miles. 

On account of the climate, the item of miners’ houses 
is a small one. Grass and bamboo pole houses as shown 
in the accompanying view of a mining camp cost about 
$50 Mexican or $25 gold, and serve whole families. The 
cooking is done on an open fire out of doors, and the 
food consists principally of tortillas and frijoles, with 
occasional venison, wild turkey, or goat meat. The 
miners wear light cotton clothing when exposed to the 
sun, but underground the “gee” string of the tropics is 
the usual dress. 


LA PuPA, AN ABANDONED CAMP 


The vicissitudes of small mining camps during the 
succeeding Villista-Carranzista raids form interesting 
history. On the lower Amajac River the town of La Pupa 
was an enterprising mining settlement ten years ago. 
As a result of a series of raids, however, the mines were 
closed, and the mill, church, and village abandoned. 
Today the main street is overgrown with weeds, the 





























1. MAIN STREET, LA PUPA, NAYARIT MOUNTAINS, ABANDONED SIX YEARS AGO AFTER VILLISTA RAIDS. : 


PARING SAMPLES FOR ASSAY. 


3. MINERS COMING OFF 


2.. PRE- 


SHIFT. 4. AT FOOT OF MONJARAS FALLS; 


TWO HANDKERCHIEFS DENOTE WIDTH OF HUMBOLDT OUTCROP. 
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houses are deserted, and the church is in ruins. Along 
the roads in all directions may be seen wayside crosses 
where victims of the raids met their fate and were 
buried. 


EARLY SPANISH INFLUENCES PERSIST 


An interesting sidelight on Mexico is the persistence 
with which the religious teachings of the early Spanish 
priests have been transmitted from generation to gen- 
eration among the Huichole Indians. It is most unusual 
for an Indian, even today, to pass one of these mounds 
without removing his sombrero, and if on foot deposit- 
ing another stone and saying a prayer as he passes. 
The trails (for there are no roads) become densely over- 
grown in a fortnight, especially during the rainy season, 
and it is necessary to take along one or two extra mozos 
to clear the path with machetes. 

At La Venta, on the summit of the Nayarits, is an old 
hotel. In the plaster around the patio may be seen the 
marks of the bullets of the firing squads that infested 
the district during the revolutions. 

The new automobile road, when completed, will be one 
of the scenic highways of the world. Varying in alti- 
tude from 7,000 to 11,400 ft. and embracing the vast 
watershed of the Santiago River system, the traveler is 
greeted by a continuous panorama. Many varieties of 
cacti abound, the most beautiful of which is the “organ” 
cactus which attains tree height. At the Recuperadora 
mine, one of these plants, growing up through the ore 
dump, forms a prominent landmark. 

The native Mexican, like his Indian co-laborer, has no 
use for chairs or tables, but squats with aboriginal com- 
fort. In one of ihe views may be seen the engineer’s 
assistants “bucking” samples of ore in preparation for 
assay. 


CONDITIONS IN MEXICO, IN GENERAL, IMPROVED 


As a result of my investigation of economic conditions 
in Mexico, it would appear that our sister republic is 
today in better condition than for some years. Weary 
of fighting, anxious to settle down to work and food, the 
native Mexican has learned a valuable lesson in citizen- 
ship; he is beginning to realize that he who will not 
work cannot eat. 

Many problems of reconstruction, of finance, of tax- 
ation, of international relations, remain to be worked 
out. But good will is everywhere evident, and the im- 
provement in railroad service and equipment, the build- 
ing of automobile roads, and the continued operation of 
such mines as the Cinco Minas, El Favor, Amparo, 
Casados, and Mesatas, during all the troubled period, 
indicate a confidence in the future which is probably not 
misplaced. With the downfall of Russia and consequent 
inaccessibility to Siberian mineral wealth, it is probable 
that additional American capital will seek investment in 
Mexico. 





Bureau Testing Low-Grade Silver Ores 


Microscopic studies of the low-grade silver ores from 
the Ontario mine at Park City, Utah, made at the Inter- 
mountain Experiment Station of the Bureau of Mines 
have given information that is expected to be of con- 
siderable value in devising means for effecting a satis- 
factory recovery of the lead and silver in this type of 
ore, which is typical of a large tonnage of similar mate- 
rial in the Park City district that has been very difficult 
to treat. 


Production of Tin in Burma 


“The annual production of tin in the world prior to 
the war was from 120,000 to 125,000 tons, and as far as 
can be gathered, the average annual production for the 
three years ended 1916 was 123,000 tons, of which the 
British Empire produced 54.5 per cent,” says the 
Chamber of Commerce Journal (London) in quoting 
from an article in the “Bulletin of Indian Industries and 
Labor.” The Federated Malay States furnished the 
largest contribution both to the empire and to the 
world’s supply, and in 1918 the output amounted to 
37,370 tons. For the same year it is estimated that 
Burma turned out ore containing at least 1,261 tons of 
metallic tin. The imports of tin into India during 1918 
were 1,299 tons. 

This shows, says the Journal, that Burma is capable 
of producing sufficient tin to make the Indian Empire 
self-supporting as regards this metal, provided the ores 
be smelted in India. Continuing, the Journal points out: 

“The potentialities of the Tenasserim division of Lower 
Burma as a tin-producing region are fairly well known, but 
much remains to be done in the better equipment and further 
development of the deposits. Alluvial deposits especially 
offer attractive possibilities, and the officers of the Geological 
Survey of India have repeatedly drawn attention to areas 
which they considered worth the cost of testing. In the 
more isolated portions of Amherst, Tavoy, and Mergui dis- 
tricts, lying between the regions where deposits of both tin 
and tungsten ores are worked, the searches of the pros- 
pector should be especially directed to the margins of the 
great granite intrusions for veins carrying cassiterite, and 
to the valley gravels and sands of the middle and lower 


courses of the streams which drain them for alluvial deposits 
of tinstone.” 





Tin Exports From Federated Malay States 


In September, 1921, 2,338 tons of tin was exported 
from the Federated Malay States, as against 3,051 tons 
in August, according to data supplied by the Malay 
States Information Agency to the London Chamber of 
Commerce Journal. The total exports of tin from Jan. 
1 to Sept. 30,.1921, amounted to 25,050 tons, which is 
a small decline from exports for the two preceding 
years, as shown by the following table: 





1919 1920 1921 

Months Tons Tons Tons 

TN er eis SEE ROL Ree es coos eens 3,765 4,265 3,298 
WN hi aie Sco a ie cod cws the eres sues 2,734 3,014 3,111 
NRTA eS Sse ne Khe Sule, akcctuk Sterewe'G 2,819 2,770 2,190 
Pha gee See iy codec bs TAG Cae tired OX wipe Me 2,858 2,606 2,692 
eR Shain agis tong ge iain Sage gla eae ee ek a 3,407 2,741 2,884 
MN a et Ad RL eS oss oo ER 2,877 2,940 2,752 
Seen as ak EER YO SA ROL 3,756 2,824 2,734 
Pn RR ai a Re ae Pee re erg tte 2,956 2,786 3,051 
cS ee es Pe re ere et tee 3,161 2,734 2,338 
UR oo pk in ee Roe ae er ees 28,333 26,680 25,050 





Lead Mining Active in Swatow District 


The Chuling mining works, which is operating a lead 
mine in Chenping district, recently made its first ship- 
ment of lead, according to Consul M. S. Myers at 
Swatow, China, in Commerce Reports. Smelting by 
native methods is carried on at the mine, the present 
capacity of the furnaces being three short tons per day. 
It is planned to double this furnace capacity at an 
early date. A high-grade soft lead, running between 
99.97 and 99.98 per cent pure, is produced. It is 
shipped in slabs weighing 140 catties (about 187 Ib.) 
each. About 115 short tons has already been exported. 
A ready market for this product is found in South 
China. 
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The Hollinger Mine 


Ranks With New Modderfontein and Government 
Areas Among the World’s Leading Gold Producers 


By ALEXANDER GRAY 
Written for Engineering and Mining Journal 


~HOSE INTERESTED in the relative standing of 

the world’s largest gold mine will appreciate a re- 
view of the details of the work at the Hollinger in 1921, 
and a comparison of the status of Canada’s premier 
gold producer with the New Modderfontein and the 
Government Areas, in the Witwatersrand, which, with 
the Hollinger, comprise a trio of the three greatest 
mines of their kind. Each company mills more than a 
million tons a year. So close is the contest for leader- 
ship in output that the final Hollinger figures will be 
necessary before either of the trio can be awarded the 
“Medal of Honor, With Palms.” 

Given immunity from power shortage, Hollinger 
Consolidated in 1921 may crush sufficiently more than 
a million tons to exceed the total of 1,083,000 reported 
by New Modderfontein for the year ended June 30. 
If that total is passed, the Canadian company will be 
in the lead as to the tonnage milled. Whether or not 
it will rank first as to profits from mining and milling 
operations—apart from the premium upon gold—can- 
not be determined until the Hollinger annual report 
is forthcoming. At any rate the working revenue of 
the Hollinger—including the gold premium—would top 
the score were the premium upon Canadian gold the 
same as was realized by the two outstanding Witwaters- 
rand companies. The bonus obtained by New Modder- 
fontein over the standard price for gold in the year 
ended June 30 was 44.2 per cent, whereas the Hol- 
linger premium in this calendar year may be about a 
quarter of that figure. 

In point of tonnage milled in a year, as between the 
Hollinger and the New Modderfontein, operating re- 
sults necessarily are contingent upon the grade of ore 
treated. The 1920 Hollinger average was $9.93 per 
ton. The New Modderfontein average for the year 
ended June 30 was almost the same. Seemingly the 
New Modderfontein production was about $10,600,000. 
But the Hollinger 1921 grade hardly will be maintained 
at the 1920 average; consequently the grand total of 
its production for this year may not attain to that of 
New Modderfontein. However, as Hollinger costs are 
lower than those of New Modderfontein were last year, 
the indications are that the Hollinger profits will be 
larger this year than those of its South African com- 
peer in 1920-21. 

That being so, with the milling record within reach 
of Hollinger—if not actually secured—and with the 
company’s current profit, not counting the premium, at 
the head of the list, the comparative ore-reserve posi- 
tion of the respective companies is of interest. In 
June, New Modderfontein ore reserves were estimated 
at 8,884,600 tons of 8.4 dwts.—say $76,000,000. De- 
velopment is proceeding with satisfactory results, the 
ore extracted being more than replaced, for the time 
being. That part of New Modderfontein area that re- 
mains undetermined affords a further speculative 
factor—no doubt of ample proportions—whereas Hol- 
linger vein structures do not lend themselves so 
readily to estimates beyond known quantities, however 
confident may be the management that the upper work- 


' Adequate power is a prerequisite. 


_ings of the mines are far removed from exhaustion. 


Not long ago a responsible member of the staff told 
the Hollinger directorate that if he was given another 
thousand men the management could be profitably em- 
ployed for five years in the development and mining 
of the section above the 425 level; that a further five 
years with a correspondingly large crew could be de- 
voted to lower levels, and that the 1,250 level would be 
ready. for stoping in a third five-year period. After 
two years had elapsed, the management, at the end of 
1920, admitted there was 3,063,153 tons above the 800 
level, of which 1,433,400 tons was above the 425 level, 
and that estimate set aside all ore of $6 and under. 

At the close of the ninth year of crushing, when labor 
was scarce, it was necessary last year to mine, below 
the 425 level, only 261,377 tons of the 649,013 tons 
milled. Assuming that the greater part of the tonnage 
milled continues to come from the upper levels, the 
fact that there is nearly as much ore in reserve above 
the 200 level as is allotted to the section below the 800 
level suggests more than need be assumed. 

Perhaps a better index to the attitude of the Hol- 
linger directorate and management is their fixed pur- 
pose to increase their milling capacity to the extent of 
a further 2,000 tons per day. New Modderfontein’s 
crushing capacity now is 105,000 tons per month. 
Latterly, the Hollinger has exceeded this, a stamp duty 
of as high as seventeen tons a day being a measure of 
operating efficiency. This became possible by the in- 
stallation of secondary crushing facilities, rolls, and 
ball and tube mills, demonstrating that on such ores 
the use of stamps hereafter can be discontinued. 

General Manager Brigham is fully convinced that 
stage crushing of the newer sort as practiced at other 
plants in the Ontario North Country will obviate the 
more expensive installations adopted by the Hollinger 
and Dome companies. Before Hollinger has increased 
its milling output, though, more tanks will have to be 
provided and other metallurgical features augmented. 
Meanwhile, and of acutely urgent importance, is the 
matter of an assured supply of hydro-electric power. 
As it is, costs are high and must be brought down if 
Ontario gold mines are to operate advantageously. 

Unfortunately, an agrarian provincial government 
fails to recognize the relationship of such mines to the 
common weal. To crush a million to a million-and-a- 
half tons annually is an undertaking of magnitude. 
Because the mines 
of the Hollinger company are capable of unprecedented 
production, and might ignore ordinary factors of costs, 
comparisons are somewhat disadvantageous for other 
companies by whom lower wages and cheaper supplies 
would be welcomed. 

At the moment, the power problem is deterrent to 
further expansion. Otherwise, Hollinger properties in 
their upper levels demand aggressive development be- 
fore deeper operations are extensively undertaken. Ap- 
proximately half a million tons, worth about $5,000,000, 
is broken in stopes. Therefore it rests with the govern- 
ment and power companies, and rational labor, to place 
the Ontario gold industry upon a firmer footing, a foot- 
ing that will be a better incentive for the investment of 
more new capital throughout districts in which the 
precious metal is widely distributed. Few precious-, 
metal mining companies can point to a combined liquid 
treasury and reserve of broken ore equivalent to 40 
per cent of the nominal value of issued capital. 
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The Santa Barbara 500-Ton Mill for Concentrating 
: Lead Carbonate Ores 


Carefully Planned Flow Sheet at the American Smelters Securities 
Concentrator Provides Coarse Reduction in a Gyratory and Disk 
Crusher, Grinding in a Rod Mill, and Tabling of Closely Sized Pulp 


By FRED M. HEIDELBERG 
Written for Engineering and Mining Journal 


HE NEW MILLING PLANT of the American 

Smelters Securities Co. at Santa Barbara, Chi- 

huahua, Mexico, with a daily capacity of 500 
metric tons, has just been finished and is now being 
brought into co-ordinated operation. This plant was 
built to treat the carbonate ores of the mines in the 
district, besides several old and weathered mine and 
mill tailing dumps, and is supposed to embody all the 
improvements that modern milling practice affords for 
the treatment of this class of material. Lead carbonate 
is the principal constituent of value in the material to 
be treated. Gold and silver occur in small but paying 
quantities, and copper and zinc are present in minute 
amounts. The valueless material in the first ore to be 
treated is estimated to contain 60 per cent silica, 7 per 
cent lime, 9 per cent iron, and 3 per cent sulphur. 

The determination of the flow sheet required much 
time and study. Representative samples were sent to 
the company’s test laboratory and were subjected to 
every possible treatment that was considered of any 
value. A record of each test was systematically kept, 
and smelter balance sheets were prepared from the 
results as though that class of product had actually 
been sent to the smelter. 





It was not considered safe to construct a mill from 
the flow sheet of the test laboratory, for conditions 
there were more nearly ideal than would obtain in a 
large mill. Consequently, a large shipment of this 
same ore was sent to the company’s test mill, so that 
a continuous test of several weeks could be made under 
as nearly actual operating conditions as possible. The 
test mill was so arranged that the ore would be treated 
with the same flow sheet as was found most desirable 
in the test laboratory. The results of the test mill then 
gave reasonable assurance that the same results could 
be obtained in a mill under actual operating conditions, 
and that the experimental flow sheet could be adopted 
on a large scale. The final mill flow sheet was then 
formulated, in which was determined the number of 
machines required to handle the tonnage to be treated 
under each operation. This flow sheet is shown in 
Fig. 1. 

Special attention is called to the method of obtaining 
‘the tonnages of the fine-grinding department. Here, 
there is an accumulated return to the rod mills from 
the screen oversize. To determine the amount of this 
return, several assumptions were made. First, that 
all ore be crushed to minus 2 mm. Second, that the 
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rod mills crush all feed to 50 per cent minus 2 mm. 
‘Third, that the feed to the trommels would be 40 per 
cent oversize, which would be fed to the rod mill direct, 
and 60 per cent undersize, which would go to the screens, 
with an assumed sizing of 25 per cent minus 2 mm. 
and 75 per cent plus 2 mm. Fig. 2 shows how this was 
derived by assuming definite returns. It will be seen 
that instead of the 500 tons’ feed to the rod mills that 
would ordinarily be considered, the actual load of 870 
tons accumulates for a 24-hour period. Practical oper- 
ations can approximate these results or they can be 
made greater or smaller as conditions dictate. 
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FIG. 1. FLOW SHEET OF THE CARBONATE MILL AS BUILT 
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25% Tromme/ undersize will be -2mm 

Rod Mill will crush feed to 50%-2mm and 50%o+2mm. 











FIG. 2. CALCULATION OF TONNAGES, CRUSHING AND 


SCREENING DEPARTMENT 


The water flow sheet as shown in Fig. 3 was next 
formulated to give the necessary information for water 
consumption and also pulp loads. The water added at 
a machine was assumed as the maximum actually 
obtained in economic operation. The machines taking 
the largest quantities of added water are the hydraulic 
spigot classifiers and the tables. The screen oversize 
|| requires the next largest amount of water. 
| Some of the more important pulp dilution assump- 
‘} tions are as follows: 





Ratio 
Solids: 
Water 
60:40 
20:80 


Ratio, 
Solids: 
Water 

25:75 


Maierial 
Rod-mill feed... .... ae 
Screen undersize to elevators 
Model “D” Dorr Classifier 
“rr ey 
Launder classifier feed...... . 


Material 


Middlings-table feed. 
Slime-table feed. .. 
Concentrates... .. 

Tailings Dorr classifier sand.. 
Tailings to dump... 


hours, or 1,273 gal. per minute, uniform flow. Total 
water recovered is 6,327 metric tons per 24 hours, or 
1,163 gal. per minute, leaving a loss of 602 metric tons 
or 110 gal. per minute. The ratio of tons of water to 
tons of ore in circulation is 13.8:1. The ratio of gallons 


o 
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of water per minute to tons of ore in circulation is 2.55. top which is of sufficient strength to carry the ore 

An elevator data sheet, as shown in Table I, was trains. Parts subjected to wear will be provided with 
formulated from the mill flow sheet and the water flow a timber protection. Eight openings in the bottom of 
sheet. The cubical contents of both the ore and the the bin feed the ore into a traveling hopper which 
water in the pulp were used in obtaining the capacities delivers it on to a 24-in. belt conveyor, the head end 
of the elevators. The weight of the solids, or ore, was of which discharges the ore into the coarse-crushing 
figured at 100 lb. per cubic foot, or 22 cu.ft. per metric plant. 


ton, and water was figured at 62.4 lb. per cu.ft., or The coarse-crushing plant consists of a building 77 ft. 
35.2 cu.ft. per metric ton. Concentrate was figured at long by 30 ft. wide, in which are the No. 5 McCully 
137.5 lb. per cu.ft., or 16 cu.ft. per metric ton. gyratory crusher and the 48-in. Symons horizontal 


The motor list had to be prepared ahead of the usual disk fine-reduction crusher. The basement contains the 
time, because of poor deliveries of that class of electrical crusher discharges and the drives. The operating 
material at the time this mill was designed. A tentative floor is proportioned to provide for the repair of the 
sketch of the proposed mill was made, to get the proper crushers. Trolley beams and chain blocks over the 
grouping of machines to be driven by each motor. crushers are provided to facilitate the moving of 
Table II shows this motor list as it was prepared; heavy parts. 
is an excellent reference sheet, giving all the necessary The 24-in. conveyor from the receiving bins feeds 
information in an easily obtainable form. The probable the ore on a standard bar grizzly, set for 13-in. product. 
horsepower of each machine 
is recorded, besides all in- 
formation describing the 





MILL FEED 500 METRIC TONS IN 24 HOURS 
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Crushing Plant 


The oversize of this grizzly feeds into the No. 5 McCully 
gyrator crusher, which is set to give a 14-in. product. 
The crushed product and the screen undersize discharge 
onto a 24-in. inclined belt conveyor preparatory to feed- 
ing the Symons crusher. As a protection for the 
Symons crusher the head pulley of the 24-in. belt con- 
veyor was made a 380-in. diameter magnetic pulley. 
This pulley will take out all magnetic iron that passes 
over the belt. Non-magnetic iron.will go on with the 
ore. Consequently, if non-magnetic iron is used about 
the property, special care must be exercised to see that 
it does not find its way into the ore. I have seen several 
large pieces of iron that have gone through Symons 
crushers and emerged flattened to a size equivalent to 
the space between the disks. The unnecessary wear on 
the disks and the probable damage to the bearings are 
sufficient reasons for taking precautions. 

The plate screen takes its feed from the 30-in. 
magnetic pulley. This screen is nothing more than a 
manganese steel plate, full of 18-in. holes. When in- 
clined at 40 deg. this plate will give an undersize of 
minus ? in. The oversize from this screen feeds the 
48-in. Symons crusher, the disks of which will be set 
to give a product of minus 3 in. if possible. The screen 
undersize and the crusher discharge fall on an 18-in. 
inclined belt conveyor which delivers the product to 
the mill bin. 


REDWOOD TANK USED FOR MILL BIN 


The mill bin is a departure from the ordinary bin 
construction, in that it is a redwood tank, 30 ft. in 
diameter by 24 ft. high, and is lined with timber to 
take the wear of the ore. On the bottom of this tank 
is a hopper with a gate through which the flow of ore 
is regulated to the belt feeder by means of a hand wheel 
on the hopper. The belt feeder is a short inclined 
24-in. belt conveyor that discharges on to a hog-back 
splitter, one-half of the ore going to each of two 
trommels. 

The trommels are of the revolving-screen type, 48 in. 
in diameter, and 6 ft. long. The screen is a plate with 
3-in. punched holes, which will give a product of minus 
sin. The undersize goes to the Cole screens to be sized 
while the oversize goes into the duplex shovel wheel. 

The duplex shovel wheel acts as a dewaterer and a 
chip screen. The construction is simple and inexpen- 
sive. If necessary it can be made by putting paddles 
on an ordinary pulley and placing it in a spitzkasten. 
In this particular operation the wheel was a special 
design of cast iron 30 in. diameter by 8 in. wide, with 
brackets to take the paddles, which were of 3-in. plate 
by 10 in. wide. The spitzkasten was built of wood. 
Fig. 8 shows the general construction and detail of 
the shovel wheel. The overflow goes to the Cole screens, 
so that any slime may be saved, and the sand is fed 
direct to the rod mill. 


The Cole-Bergman rod mill is 5 ft. in diameter by 
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10 ft. long. Although this mill is of a new design 
and few data as to its performance are at hand, Mr. 
Cole gave every assurance that a cheaper power cost 
could be obtained with this machine than with any 
other. This mill is to turn at 19.8 r.p.m., and is driven 
by a 100-hp: motor with a Lennox drive, which allows 
the motor to be placed within 5 ft. of the pulley on the 
rod-mill pinion shaft. The mill is to be operated under 
such conditions that it will grind to 50 per cent minus 
2 mm., unless conditions warrant different results. It 
may be of interest to state that plain liners cannot be 
used in a rod mill, for the load will oscillate back and 
forth and wear out the liners in a few days. This 
actually happened svhen this mill first was started. A 
new design of liner, as shown by Fig. 9, with large 
offsets that would keep the load from oscillating, was 
then put in, and the trouble stopped. 

The 2-mm. screening system consists of eight Cole 
oscillating screens. These screens are of low first 
cost, easily constructed and repaired, and are good 
screens when running wet, as the water is being con- 
stantly thrown against the bottom of the wire cloth, 
thus aiding in getting the particles through the mesh. 
The feed to these screens consists of the entire output 
of the rod mills and the trommel undersize. The un- 
dersize from these screens is elevated by two 18-in. 
belt elevators to a Class “D” Dorr classifier preparatory 
to tabling. The oversize is elevated by two 14-in. belt 
elevators and returned to the shovel wheels to be 
dewatered and ground further. 

It is to be noted in Fig. 2 that of the tromme) under- 
size of 300 tons, 225 are plus 2 mm. If this condition 
is approximated it will probably be better to screen the 
trommel undersize to minus 2 mm., and pass the plus 
2-mm. product directly into the shovel wheel, or to 
replace the trommels entirely with 2-mm. screens and 
pass all the oversize into the shovel wheels. This will 
eliminate the elevating of 225 tons a day a distance of 
about 50 ft. by the two 14-in. elevators, will reduce the 
wear on the launder system, and also reduce the amount 
of water necessary to make this coarse material flow. 
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FIG. 7. 


The classifying system for preparing the pulp con- 
sists of one Model “D” ‘Dorr classifier and two launder 
classifiers each containing eight Deister hydraulic cone 
classifiers. The function of the Dorr classifier is to 
remove the slime from the pulp. The exact size of classi- 
fication will be determined during operation. The sand 
from the Dorr classifier is fed into the launders to be 
sized by the hydraulic cone classifiers. 
sizings will be made. This was considered necessary, 
because experience in tabling has shown that the separa- 
tion is better when the pulp fed to a table has narrow 
size limits. The overflow from the Dorr classifier and 
the launder classifiers is conducted to two 50-ft Dorr 
thickeners to be thickened preparatory to treatment on 
the slime tables. 

The tabling system is the only means of separation 
originally intended for this mill. Three classes of 
material are to be treated by the tables—viz., sand, 
middling (in size), and slime. The Deister Plat-O table 
was chosen because the same table could be adapted 
to the treatment of these three classes of feed. It was 
therefore possible to simplify the scheme, besides reduc- 
ing the expense of repair parts that would be necessary 
were several kinds of tables used. Right-and-left-hand 
tables were used to give a. better grouping for a minimum 
space, and better operating conditions could be secured 
because of the reduction in the number of operating 
aisles. 

The sand tables, twenty in number, receive their feed 
from the sized pulp from the classifier launder. The 
first sizing, representing the large particles, is fed to 
a four-way mechanical splitter, each split supplying 
material to a pair of tables. Thus eight tables are 
supplied with the first sizing. The second, third, and 
fourth sizings are each fed to a group of four tables 
by means of two half-splits. There are three products 
from the sand tables, concentrate, middling, and sand 
tailing. The tailing is elevated by two 18-in. belt 
elevators to a Model “C” Dorr classifier, the function 
of which is to dewater the tailing, besides reclaiming 
any slime that may be present. The classifier overflow 
goes to the two 50-ft. Dorr thickeners, and the sand 
is taken to a storage dump for probable future treat- 
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DESIGN OF CONCRETE RECEIVING BIN 


ment. The middling from the tables is returned to the 
rod mills to be reground, after it has been put over 
four middling tables, where any valuable constituents 
are removed. 

The slime tables, sixteen in number, treat the thick- 
ened product from the two 50-ft. classifier-overflow Dorr 
thickeners. This thickened pulp is laundered to two 
14-in. belt elevators that elevate it to a distributing 
launder. The pulp is halved to two four-way mechan- 
ical splitters, each cut of the splitter supplying a pair 
of tables. There are two products from these tables, 
concentrate and slime tailing. The tailing is to be 
thickened in a 50-ft. Dorr thickener, from which it will 
eventually be taken to be treated in an experimental 
flotation plant. 


CONCRETE FILTER TANKS DEWATER THE 
CONCENTRATE 


The concentrate dewatering system is worthy of note, 
as it is a departure from usual practice. It is situated 
at the lower end of the mill and consists of seven con- 
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crete tanks, approximately 4 ft. 6 in. high, 12 ft. wide, 
and 35 ft. long. A steel door is provided in one end 
of each tank to allow concentrate to be taken out with 
wheelbarrows. The bottom is provided with a steel 
grating 3 ft. 2 in. wide by 28 ft. 2 in. long, upon which 
is placed coco filter matting for drainage. A filter is 
also provided in one corner of each tank to drain the 
water vertically. Outside these tanks is a concrete 
platform, level with the bottom of the tanks and even 
with the floor of railway cars on the loading track, which 
allows the concentrate to be wheeled directly into 
the cars. ; 

The concentrates from the sand, middling and slime 
tables are all collected onto a shaking launder deliver- 
ing to a short 18-in. belt elevator which elevates this 
material sufficiently to discharge it to a traveling laun- 
der. This distributes the concentrate over the seven 
tanks. The launder from the elevator extends over one 
end of the tanks, and at seven different points there 
are tongues to divert the concentrate from the launder 
to 4-in. pipes. These discharge into the traveling laun- 
der, so that any tank may be filled by setting the divert- 
ing tongue in the main launder to feed into it. The 
traveling launder is provided with six pipe discharges, 
so as to give an even distribution in the tank and not 
allow the concentrate to pile up in one spot. The end 
of this launder is open, making it possible for the con- 
centrate to be deposited near the end of the tank. 

The construction of the traveling feature of this laun- 
der is simple. The launder is supported on a pair of 
trusses, which are carried by a pair of crane wheels at 
each end. - These wheels travel on 16-lb. rails supported 
on 6 x 8-in. beams spaced 29 ft. 8 in. centers. A crank 
and gear arrangement at one end provides the means 
for moving the traveling launder from one tank to 
another. 


SUPPORT FOR SHAKING LAUNDER OF NOVEL DESIGN 


The shaking launder, into which all concentrates 
gather, is a somewhat novel feature developed by ex- 
perience. Fig. 12 shows the support of this launder 
as designed by Mr. Cole. A strap about the launder 
is bolted to a 1 x 8-in. maple board, which is reduced 
in cross-section both in width and breadth near the 
middle. This gives a flexible support for the launder 
and eliminates the endless trouble experienced in other 
methods of supporting shaking launders. The shaking 
is obtained with a head motion similar to table head 
motions, except that it must be very much heavier if 
the launder is of any length. A shaking launder is 
used where sufficient fall cannot be had to use an 
ordinary launder. In this particular operation the 
slope is 2 in. to the foot. 

The elevator details may be worthy of note. The 
same general specifications were used in all the elevators, 
only the belt and buckets varying in size. The boot is 
of concrete and is provided with a 6-in. pipe for wash- 
ing when necessary. The corners of the housing are 
made of 2 x 12’s, to which are nailed the tongue-and- 
groove siding. The inside dimensions of the housing 
are 2 ft. 8 in. wide and 6 ft. 7 in. broad inside the 
2 x 12’s at corners. The discharge box is 3 ft. 2 in. 
wide and extends 6 ft. below the center of the head 
pulley. The outlet is 1 ft. 9 in. above the bottom of 
the box. This box is made unusually large, so that 
all wear may be taken by the contained pulp. A pulp 
drain shed is provided over both shafts where they go 
through the housing, to keep the shafts clear of water 
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FIG. 9. 


CROSS-SECTION OF MANGANESE-STEEL LINER 
FOR 5 x 10-FT. COLE-BERGMAN ROD MILL 3 


and sand. All head pulleys are 48 in. in diameter, + in. 
crown, with a 3-in. flat space on face on center of 
pulley, and are keyed to a 4t8-in. x 7-ft. 2-in. shaft by 
two 14 x ?-in. keys placed 120 deg. apart. Bearings 
were provided on 10 x 12’s spaced 4 ft. 6 in. centers. 
All tail pulleys are 36 in. in diameter, with a #-in. 
crown, and flat space of 3 in. on center of face. These 
pulleys are supported on a 318 x 5-ft. shaft with bear- 
ings at 3 ft. 114-in. centers. A 60 x 10-in. pulley on 
the head pulley shaft provides for driving the elevators 
without gear reduction. 

The thickening and water-reclaiming system consists 
of the two classifier-overflow Dorr thickeners, the slime- 
tailing Dorr thickener, and the concentrate-water set- 
tling tanks. By consulting the water flow sheet, Fig. 3, 
it is seen that the pulp to the classifier-overflow thick- 
eners in twenty-four hours is estimated at 180 metric 
tons of solids and 5,226 metric tons of water, and that 
a recovery of 4,506 tons of water will be obtained. If 
each tank takes half the pulp, the speed of rise in the 
tank of recovered water will be 55 cu.ft. per minute, 
which is equivalent to a velocity of about #4? in. per 
minute, or, if all pulp goes to one tank, the velocity 
would be 34 in. per minute, which is the maximum. 

For the Dorr thickener handling the slime tailing, 
the pulp in twenty-four hours amounts to 168 tons of 
solids and 1,578 metric tons of water, of which 1,326 
tons is recovered. The recovered water in this oper- 
ation will have a speed of rise of 32.4 cu.ft. per minute, 
or a velocity of less than 3 in. per minute. 

All the thickeners are of redwood, with outside diam- 
eter of 50 ft. and staves of 10 ft. They are supported 
about 3 ft. from the ground on heavy timbers, to allow 
for drying and repairs. The mechanisms were fur- 
nished by the Dorr company and are driven by a 3-hp. 
motor with a speed of 1,200 rp.m. A reduction is 
obtained sufficient to give the blades in the tank a 
speed of one revolution in about twelve minutes. The 
mechanism is supported over the tanks on trusses of 
8 x 10’s. The overflow from each set of thickeners 
is conducted to a 20-ft. diameter clear-water tank, from 
which the water is pumped back into the water system. 

The duplex settling tanks for the concentrate are of 
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concrete, each about 4 ft. deep, 10 ft. wide, and 60 ft. 
long. At the overflow end the outside walls extend to 
make a tank 4 ft. x 4 ft. x 20 ft. 6 in. long. Adjacent 
to this is the pump house, in which are centrifugal 
pumps for returning the water to the water system. 
The pulp from the concentrate dewatering system is 
conducted to these settling tanks, first running into one 
and when that is full the ladened water is turned into 
the other. 


AMPLE PROVISION MADE FOR WATER AT 
CONSTANT PRESSURE 


The water system need only be outlined. The water 
flow sheet shows that 6,929 metric tons have to be 
maintained in circulation for the twenty-four hours, 
and that 6,327 tons are reclaimed and 602 tons lost. 
Approximately all the water recovered comes from 
the classifier-overflow thickeners, the slime-tailing thick- 
ener, and the concentrate-water settling tanks. A large 
storage tank, built of rubble masonry, has been con- 
structed on the hillside to keep the necessary amount of 
water in reserve at a proper pressure. Make-up water is 
supplied by the mine pumps. Two lines lead to the 
mill, and ali mill pumps discharge into one or the other 
of these lines. All fire connections are directly on these 
lines. The mill supply water, however, is kept at a 
constant pressure by means of two separate pressure 
tanks placed in the highest part of the mill. They are 
connected to the supply lines and kept full by means 
of float valves. All the water for milling operations 
is drawn from these tanks, thus insuring ideal con- 
ditions for constant water feeds. 

The mill building may be described as a wooden 
superstructure supported on a concrete substructure. 





"x8" Mapleboard 








p* Total length-- arin 











FIG. 102. METHOD OF SUPPORTING SHAKING LAUNDER 
The table floor is of reinforced concrete, with slabs 54 
in. thick, reinforced both ways to take the load. The 
beams supporting these slabs are 12x 18 in. Slab rein- 
forcing is 4-in. and column reinforcing #?-in. square 
bars. The columns supporting this floor are 12 in. 
square. The basement under the floor was so made 
as to provide for the requirements of the launders and 
drives. All floors on the ground are of concrete and 
slope { in. to the foot, so that they may be self-drain- 


Trade Supplement. 


ing. A tunnel through the center of the mill connecting 
the two elevator pits provides for the proper drainage 
of the entire mill. 

The superstructure is supported on 10 x 10-in. 
columns or posts that are surmounted by 10 x 10-in. 
struts. The trusses over the table floor are of 10 x 10’s 
and cover a span of 43 ft. 6 in. Corrugated galvanized 
iron is used to cover the building throughout. Rubber- 
glass sections were used instead of glazed windows. 





Mountain of Sulphur in Pacific 


Almost contemporaneously with the issue of the man- 
date of administration for the islands of Nauru and 
Ocean, famous for their extensive and rich deposits of 
phosphate of lime, was the rediscovery of the great 
sulphur mountain of Vanua Lava in the Banks group of 
the New Hebrides, accordirg to an article in Times 
The special agent necessary to 
change phosphate rock to a soluble state is sulphur. 
Superphosphate is the powdered and soluble article sold 
to farmers as a fertilizer. 

The mountain of Vanua Lava is one vast mass of 
sulphur. The height of the mountain, which forms an 
island in itself, is 1,600 ft., the area of the island being 
about 100 square miles. 

Vanua Lava, as part of the Banks group, is included 
in the administration of the Condominium government 
of the New Hebrides. The Banks group lies between 
the fifteenth and the twentieth degrees of south latitude 
and is situated about 900 miles from the Queensland 
coast. 

Twenty-five years ago a French company began oper- 
ations on the mountain, employing competent engineers. 
The company built a long, substantial, coral-concrete 
wharf and a storehouse in a small bay at the foot of 
the mountain and constructed an aérial railway up 
the mountainside for nearly 900 ft. Hundreds of 
natives were employed in digging out the sulphur and 
hundreds more in carrying 50-lb. bags of sulphur to 
the railway terminus, whence carriers were sent rapidly 
to the storehouse on the bay. The first shipment of sul- 
phur sent to France paid handsomely, but the company 
suddenly left the field, giving as a reason that malarial 
fever of a malignant type made it impossible for white 
men to live on the mountain island. 

It was eventually stated, however, that the company 
had learned that the administration of the New 
Hebrides was not in a position to guarantee the company 
a monopoly, a prior right from an Australian engineer, 
the original discoverer of the commercial possibilities 
of the island, being in existence. Today this claim 
holds good, but Condominium law prevents any prompt 
commercial activities on the island. A British-Austra- 
lian company is now endeavoring to begin operations, 
and has opened up negotiations with the Condominium 
government. 





Maine Molybdenum Tested 


A study of the problem of milling Maine molybdenum 
has been completed at the Mississippi Valley Station of 
the U. S. Bureau of Mines. The “low-grade” ore was 
found to contain too little molybdenum to be of any 
commercial importance or worthy of further mill test- 
ing. Mill tests on the “high-grade” ore, analyzing 1.1 
per cent molybdenum, showed a recovery of 90 per cent 
of the molybdenum content; a concentrate being made 
which analyzed 85.8 per cent MoS. 
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The Permian Revolution in North America - 


An Extremely Important Geological Event Which Produced Immense 
Climatic, Geographic, and Geologic Changes in North America and the Study 
Of Which Gives a Wide Perspective on Ore Deposition in the Southwest 


é By J. R. FINLAY 


Written for Engineering and Mining Journal 


in the East occurred in Permian times is a com- 
monplace of geological literature, but thus far I 
have found practically no reference to parallel events 
in the West. Of course it is well understood that an 
important change took place about that time all over 
the continent; but little prominence is given to the fact. 
In the summer of 1919 I found fossils of Pennsyl- 
vanian age in Holcomb Valley, a part of the San Ber- 
nardino plateau of southern California, in a region of 
widespread metamorphism. No one apparently had 
dared to assume that the crystalline marbles and 
gneisses of the coast region were Paleozoic. Patches 
of marble and large areas of highly crystalline schist, 
invaded by granite and pegmatite, twisted and folded, 
looking in every respect like the traditional “Funda- 
mental Complex,” occur all along the coast from San 
Francisco southeastward through the San Bernardino 
and San Jacinto mountains for a known length of 500 
miles. The discovery of Pennsylvania fossils showed at 
once that here was the localization of a post-Paleozoic 
dynamic event of the very first order. 


‘ex THE FOLDING of the Appalachian range 


SOUTHERN CALIFORNIA BATHOLITH FORMED 
IN THE PERMIAN 


It is well known that the Sierra Nevada batholith, 
to the northward of this region, and seeming to merge 
or have some connection with it, emerged at the end of 
Jurassic times. It is a question whether the southern 
California batholith is an extension of the same occur- 
rence; the final determination must be left to future, 
and probably extensive, investigation. All I am war- 
ranted in asserting with confidence is that the southern 
area of metamorphism originated between the close of 
the Pennsylvanian and the close of the Jurassic; but it 
is only reasonable to give the bases for the impression, 
which seems to have an increasing support of probabil- 
ity, that the principal mountain building and the erup- 
tion of the great southern California batholith occurred 
about Permian times, as a part of the world-wide revo- 
lution of that age; and that the Sierra Nevada bath- 
olith was a later and somewhat divergent one, perhaps 
a recrudescence of the same regional causes. 

One strong reason for supposing that the southern 
California batholith and the resultant range was formed 
about Permian times is that some great continental 
land barrier is required, apparently, to explain the cli- 
matic changes of that period. Desert conditions pre- 
vailed during, or at the end of, the Permian, all the 
way from the Grand Canyon to eastern Kansas. This is 
proved by positive chemical, stratigraphic, and paleon- 
tological evidence. Not improbably evidence might be 
found over a much wider area; or such evidence may 
have been destroyed in other regions by erosion or 
covered up by later sedimentation. Still the evidence of 
desert conditions on so large an area that it may rea- 
sonably be called a good fraction of the continent is 


undisputed and indisputable. Thus there is to be at- 
tributed to the later Permian a climatic situation very 
much like that of the present day. The corollary is that 
there must have been mountain barriers similar to those 
of the present. © 


ENORMOUS VOLUME OF WESTERN SEDIMENTS A GREAT 
FEATURE OF THE PALEOZOIC 


But the mountain barriers of the Permian must have 
been formed by the upheaval of a tract that had re- 
mained undisturbed as a seat of sedimentation, pre- 
vailingly marine, without any considerable outbreak of 
voleanic activity, without enough tilting of the strata 
or enough erosion to produce any noticeable unconform- 
ity in all the long ages of Paleozoic time. These barriers 
emerged through a field of sedimentation that is cer- 
tainly one of the greatest on the continent, and one 
of the most persistent; for in it from 30,000 to 40,000 
ft. of Paleozoic strata have been measured in various 
places by geologists. It was a continental marginal 
field that had been established firmly by the great world 
revolution that intervened between the Algonkian and 
Paleozoic cycles. 

No one can give these facts attention—the patent 
facts of enormous volume of sediment in the belt run- 
ning from Los Angeles northward through Inyo County, 
Cal., into central and eastern Nevada, western Utah, 
and thence northward,—without being convinced that it 
is a big thing: one of the great geographic features of 
Paleozoic times. 

The land barrier, which the investigator may presume 
to have interrupted this trough, cut across it at an 
angle, producing a new, or modified, configuration for 
the continent. , 

Whatever supersedes al big thing must be a big thing 
itself. Let us bear in mind that we are discussing the 
Permian revolution, well known to have been one of the 
capital events of world history ; which brought to a close 
the great Paleozoic cycle and produced immense cli- 
matic, geographic, and geologic changes. In North 
America wide areas that had been sea basins for inter- 
minable ages became continental areas. Continents 
are not formed casually; they have certain characteris- 
tics, one of which is the existence of a dominant moun- 
tain axis. It is reasonable, therefore, to search for a 
dominant axis of the Permian continent. I think it is 
found in southern California and that further investi- 
gation will prove it to be a major feature of the suc- 
ceeding history of the western part of the continent, 
and perhaps will give further knowledge of both general 
and economic geology. 

It is clear that extensive belts or zones of deposition, 
particularly of clastic sediments, must border on cor- 
respondingly great areas of erosion. Elevated regions, 
and especially mountain ridges, are the loci of many 
times more active erosion than low-lying plains. 

An ancient pressure ridge or batholithic zone of the 
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first rank seldom contains magmatic orebodies of great 
economic importance. The crystalline core has gen- 
erally been deeply eroded or even base-leveled. Ore 
deposits belong to a zone midway between the level of 
crystallization and the surface. The thorough meta- 
morphism might be called a process of mineral integra- 
tion and stabilization under great heat and pressure; 
ore deposition a process of mineral differentiation and 
segregation which is brought about by the escape and 
cooling of vapors or waters forced out by the crystal- 
lization that goes on below. If, therefore, erosion has 
reached the level of crystallization it will have swept 
away the zone of mineralization. Thus we should ex- 
pect what we actually find—very little ore along the 
main axes, but a great deal along their extreme flanks 
and in outliers from them, in subsidiary batholithic 
intrusions. 

It is germane to explain how this line of inquiry 
enters the field of economic geology. The best illus- 
tration is my own experience, although I have rarely 
claimed to be a geologist at all: it has enabled me to 
grasp the generalizations of the “magmatic” geologists. 
A steaming vent is one thing; its relation to earth move- 
ments, to the rock masses that it penetrates, to the 
formation of ore-deposits in extensive zones in which 
individual occurrences are apparently disconnected but 
really connected, is a much more important thing. I 


have found, for one instance, that the study of a nearly 


barren, or economically inconsiderable, area of bath- 
olithic intrusion like that of southern California (which 
I have called the Old Mohave Range) has been very 
enlightening by the comparison with important ore oc- 
currences in other fields. For example, it enables me 
to find a logical economic starting point in Lindgren’s 
generalizations on the ore deposits of New Mexico, where 
a group of intrusions of early Tertiary age follows a 
zone of mountain building through the whole length 
of the state; to perceive that geological processes have 
left this group in a very different stage than that of the 
metamorphic zone of the Permian; that only the super- 
ficial part has been exposed, and that it therefore con- 
tains possibilities for future discoveries which no longer 
eXist in the deeply eroded parts of the older field. 

Moreover, it is enlightening to perceive that the same 
influences have operated in the whole Cordilleran sys- 
tem, very likely from Alaska to Patagonia, making a 
practical tie between the ores of Butte and those of 
Leadville and Clifton, in that they are common off- 
spring of the events which brought the Mesozoic era 
to a close, just as the events of Permian time brought 
the Paleozoic era to a close. Twenty years ago I took 
such statements with a grain of salt, relegating them to 
the vague theorizings of academic professors: “Ore in 
sight,” “the estimation of ore deposits,” “the cost of 
mining,” were the practical things. I have been in 
situations where to mention a fault was to incur the 
suspicion of being a dangerous theorist—an imprac- 
tical high-brow. 


THE IMPORTANCE OF HAVING A PERSPECTIVE 


Obviously, the scope of one’s observations must run 
with the scope of one’s activities. The mine foreman 
has little to do with the changes that go on in a con- 
tinent; he is more interested in the changes shown by 
the round of holes. Within the sphere of a mine he 
is a better observer than a geologist, with longer and 
more anxious training. It is only when some phenom- 
enon, foreign to his routine, invades his mine that he 


must give place to someone of wider observation. If one’s 
business is to get out pay ore, his geological interest is 
reasonably confined to the difference between the foot 
wall and the hanging wall; what part of a vein is pay 
and what not pay. 

When one faces a larger economic problem—let us 
say, for instance, the consolidation of all the mines of 
a district for the purpose of working that district as a 
whole—he enters upon a different stage; the vein to 
which he has heretofore given exclusive attention is 
merely a sample; its peculiarities become trivialities; 
he begins to look for the signs, the limitations and the 
origin of all the veins. The crack in the rock which 
had been his economic field now becomes a mere crack 
in the rock; he is astounded at the multiplicity and vari- 
ety of cracks; he sees that all deposits are not in 
cracks; he begins to look for a general cause. He finds 
it in a batholithic intrusion and is very glad to find 
it. That sort of talk no longer causes the suppression 
of snickers; it is practical. 

There comes to many a man a still wider stage, in 
which one has to do with the resources of a state or 
of a nation. He now deals with the development of 
districts, just as before he dealt with that of deposits. 
He now brings into play a new mental element; the 
historical element; general tendencies, advance or de- 
cline. If he cannot meet the historical point of view 
in this field he must remain a tyro and a muddler. The 
historical point of view is the observation of tendencies 
and of averages, of progressive and cumulative change; 
it is the mainspring of the science of geology, of all the 
sciences that deal with evolution; it is essential to the 
economist, to the management of great business, just 
as it is to the scientist or statesman. 

It seems that all lines of effort, however specialized, 
have a final meeting place in the field of human interest. 
One may assert positively that the economic geologist 
who pursues his subject successfully will reach a stage 
where he finds general geology more practical than spe- 
cialized geology. It is easy to define that stage: it is 
where it becomes important to see the proportion of 
things. 





Bureau Studying Lean Iron Ores 


The work of the Bureau of Mines on iron ores is 
directed chiefly toward devising means for utilizing 
extensive deposits of low-grade ores than cannot be 
smelted profitably by present methods. The North 
Central mining experiment station of the Bureau of 
Mines, at Minneapolis, Minn., has continued to co- 
operate with the state mining experiment station in an 
investigation of the reserves of low-grade ore in the 
Lake Superior district, and in milling tests of samples 
collected in the course of the field work. This work has 
also included experimental tests of low-grade iron ores 
in the southern districts. With the establishment of the 
mining experiment station at Birmingham, Ala. more 
extensive work has been made possible, and a compre- 
hensive survey of the iron and steel industry of the 
Birmingham district has begun. The main object 
sought is to develop means of beneficiating the low-grade 
highly siliceous ores that occur in large quantities in 
that district. At Minneapolis, the work has been more 
closely related to utilizing low-grade manganiferous iron 
ores of the Lake Superior district, particularly as 
regards the study of blast-furnace practice, and the 
operation of the experimental blast furnace at that 
station. 
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Mining Engineers of Note 


Hugh F. 


MONG THE ENGINEERS who have played an 
A important part in the development of technical 
practice at the gold mines on the Rand, in South 
Africa, Hugh F. Marriott occupies a prominent posi- 
tion, as the fact of his election to the presidency of the 
Institution of Mining , 
and Metallurgy in 1918 
indicates. Mr. Marriott 
was born in London in 
1869. He was educated 
at Bishop’s Stortford 
Grammar School, famous 
for its association with 
Cecil Rhodes’ early days. 
On leaving school he be- 
came a student at the 
Royal School of Mines, 
and following his gradu- 
ation he went to Spain, 
where he worked in 
silver, lead, and copper 
mines. In 1891 he went 
to the Witwatersrand, 
South Africa, as assist- 
ant to Hennen Jennings. 
The Rand at this time 
was at the beginning of 
its fame, and Mr. Mar- 
riott was one of the first 
engineers to demonstrate 
the possibilities of deep- 
level mining. He brought 
out an invention for sur- 
veying boreholes by 
means of which it was 
found possible to ascer- 
tain the actual depths of 
reef deposits which pre- 
viously had been consid- 
ered to lie too deep for 
exploitation. During his (& 
fourteen years’ stay in ™ 


South Africa, Mr. Marriott was connected with mining” 


work in all parts of that country. In 1905 he came to 
London as consulting engineer to Wernher, Beit & Co., 
and now acts in a similar capacity to their successors, 
the Central Mining & Investment Corporation, of Lon- 
don. This corporation, in conjunction with Rand 
Mines, Ltd., is responsible for the general and tech- 
nical administration of a group of mines on the Wit- 
watersrand which last year crushed 24,000,000 tons of 
rock, or 47 per cent of the total for the whole gold field. 

Owing to his intimate knowledge of South African 
conditions, Mr. Marriott has been able to introduce on 
the Rand many improvements in metallurgy, such as 
the use of Nissen stamps in crushing, and the employ- 
ment of Butters filters for the treatment of slimes. He 
also was responsible for the adoption there of the prin- 
ciples of English colliery practice which have resulted in 
the sinking of shafts with greatly increased hoisting 
capacity and speed, and enabled the centralization 
of underground transport throughout the mines of the 





HUGH F. MARRIOTT 





Marriott 


Rand. In the evolution of shaft sinking, Mr. Marriott 
has always been a strong advocate of the circular shaft 
as superior to the rectangular type for deep-level mines. 
He has also made a persistent fight against the unsatis- 
factory system of calculating mine operation results on 
., the per-ton-milled basis. 
% As a remedy he brought © 
forward the fathomage 
system, which is 
generally employed there 
in underground work. 
Mr. Marriott has ac- 
complished much pioneer 
work in the investiga- 
tion of underground 
temperatures and venti- 
lation conditions at 
depth. In 1908 he in- 
troduced sand-filling on 
the Rand, as the cheap- 
est and most satisfac- 
tory means of support- 
ing the ground above the 
worked-out areas. Dur- 
ing his term of office as 
H| president of the Institu- 
H} tion of Mining and 
Metallurgy he initiated 
the formation of over- 
seas branches of the in- 
stitution in all parts of 
the British Empire. In 
1920 he was appointed a 
governor of the Imperial 
Mineral Resources Bu- 
reau, which had been 
incorporated by royal 
charter in 1919 for the 
purpose of furthering 
the exploitation of min- 
erals and metals 
* throughout the British 
Empire. Mr. Marriott is also a fellow of the Geological 
Society of London and a member of the Institution of 
Civil Engineers, the Institution of Mining Engineers, 
the American Institution of Mining and Metallurgical 
Engineers, the Canadian Institute of Mining and 
Metallurgy, the Chemical and Metallurgical and Mining 
Society of South Africa, the Geological Society of South 
Africa, and the South African Institution of Engineers. 
Among his chief publications are “Borehole Surveying,” 
“Deep Level Earth Temperatures,” “Value of Rand 
Deposits,” and “Francois Cementation Process.” 
During the Boer War Mr. Marriott attained the rank 
of captain. in the Rand Rifles and raised the Rand 
Rifles Association to 500 members, a body noted for 
fine marksmanship. In the Great War he was appointed 
general manager of factories for the ministry of muni- 
tions in the Department of Explosives Supply, and 
held this post from May to November, 1915. He also 
commanded a company in the Old Boys’ Corps which 
was organized in 1914 and did good service. 
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CONSULTATION 





Preparation and Uses of Barytes 


“T would like to know the various uses of barytes and how 
they influence the preparation of the material for the mar- 
ket. What is the general practice in the principal barytes 
fields in the production of a marketable product?” 


Barytes, a natural barium sulphate, is one of the most 
useful of the non-metallic minerals. Its greatest 


application is in the manufacture of paint, either as a> 
filler or a white pigment, as an inert base in colored . 


pigments, or in the manufacture of lithopone, an 
intimate mixture of barium sulphate and zinc sulphide. 
There are many other uses of the mineral, as ground 
barytes and in chemical manufacture. Rubber goods 
may contain barytes as a filler, and it is employed in 
the manufacture of artificial ivory, oilcloth, paper, 
linoleum, and lithographic inks. 

In the form of various barium chemicals it is highly 
important. Blanc fixe, a chemical product, is particu- 
larly useful, and although in chemical composition it is 
almost identical with ground barytes, its physical prop- 
erties are different. Blanc fixe is the artificial barium 
sulphate, and is precipitated from a solution of a soluble 
barium salt, usually by means of salt cake. It is better 
for pigment purposes than ground barytes, and naturally 
commands a higher price. Other barium chemicals are 
used in the manufacture of optical glass and in the 
ceramic industry. 

Although chemical purity is essential in the best 
grades of barytes, physical properties are important and 
influence its value. A white color is desirable, the 
whiter material commanding the highest prices. Uni- 
formity in the screen size of the finished product is 
also important. Frequently, an inferior looking barytes 
through proper treatment may be transformed into a 
good grade. 

The Southern and the Western are the two most 
important barytes fields in the United States.. The 
Southern field lies in the states of Georgia, Tennessee, 
North and South Carolina, Alabama, and in general 
throughout the Southern States, whereas the Western 
barytes comes mainly from the State of Missouri. Mis- 
souri and Georgia are by far the two most important 
producing states, together in 1920 accounting for 85 
per cent of the domestic production of 228,100 tons. 
The mines in both these fields are operated on a differ- 
ent system, the Missouri producers leaning toward 
smaller operations and depending upon hand work, 
whereas the Georgia operations, which are larger, use 
steam shovels. th part this is due to the different 
character of the ore that is usually found in both 
districts. 

Barytes may occur as a hard crystalline mineral or as 
a soft material. The hard mineral has a characteristic 
glassy appearance, whereas the friable variety appears 
milky. The soft type is preferred by grinders, and is 
the mineral variety, generally found in the Missouri 
mines. The Georgia deposits are of the hard crystal- 


line nature. Tennessee is reported to contain deposits 
of both types. F 


Many small mines are responsible for the output of 
domestic barytes, open-pit operations being the rule. 
The Southern mines have been developed to a greater 
extent than those in the Middle West. After mining, 
either by hand or steam shovel, the ore, which may run 
between 25 and 30 per cent barytes, is taken to a washer, 
where it is crushed and log washers or other suitable 
devices are used to remove the clay and earthy im- 
purities adhering to the mineral. It is then screened, 


‘the oversize going to a picking belt and the undersize 


to a jig. If the product is to be sold as ground barytes, 
a tube mill may be used to grind it, followed by water 
flotation. In grinding barytes it is well to use a medium 
that will not discolor the mineral. 

Barytes, being an exceptionally heavy mineral, is 
easy to concentrate, and can readily be separated from 
impurities such as quartz and clay. If the ore when 
ground is found to be stained yellow owing to the pres- 
ence of iron, it may be bleached with sulphuric acid 
or sold as an “off-color” product, in which event it 
would probably be used for dark-colored paints or other 
uses in which a white pigment is not essential. When 
bleached and floated it is known as a “prime white” 


- material. 





Keeping Qualities of Permissible Explosives 

“Will you kindly tell me how long the mining powders 
thay be expected to retain their qualities without marked 
deterioration under high temperatures (100 to 110 deg. F.) 
and low humidities? Under high temperatures (100 to 110 
deg. F.) and high humidities? 

“What effect has low temperature on the keeping qualities 
of mining powders? Ordinary temperatures?” 

Under the high temperature range indicated, 100 to 
110 deg. F, and low humidities, the mining powders 
may be expected to retain their qualities for one or two 
years, but under the same temperature conditions and 
high humidities this period is cut down to only a few 
months, according to one large manufacturer of ex- 
plosives. 

Low temperatures have no effect on the keeping quali- 
ties of mining powders, provided the temperature is 
above the point at which the powder freezes. Once 
frozen, then thawed, the powder freezes much more 
quickly than the first time. There is no other 
appreciable effect on the properties of the powder. 

At ordinary temperatures, 60 to 80 deg. F., and 
ordinary humidities, mining powders may be depended 
upon to keep their strength for one and one-half to two 
years. 





Water-Cooled Pipes for Blowing Copper 


An inquiry was published in Engineering and Mining 
Journal of Nov. 5 regarding the possibility of using 
water-cooled pipes for blowing copper. If the interested 
parties will look up: U. S. Patent No. 1,352,912, issued 
Sept. 14, 1920, I am confident they will find a solution 
to their troubles. ALLEN R. PARTRIDGE. 

Cleveland, Ohio. 
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HANDY KNOWLEDGE 





Neighborly Chats With the Foreman 


Handling Men 


By DUNCAN MACGREGOR 
Written for Engineering and Mining Journal 


Remember, Jim, you were once a workman yourself. 
You had to take orders from shift bosses and foremen 
for quite a time, as J remember. This last trouble you 
have brought to me leads me to believe that you have 
forgotten that fact. In a way the mine is your client, 
and a considerable part of the superintendent’s respon- 
sibility is also yours. You can’t overlook either of these 
facts, but if you would junk your likes, dislikes, and 
prejudices, and think sometimes from the angle of the 
men you are looking after, you would be a little more 
careful about breaking loose the way you did. Keep- 
ing control of yourself is one of the big factors in 
keeping control of your men. Just when you feel your- 
self going up in the air, throw your foot on the clutch 
and put on the brakes and say, “We'll talk about that 
tomorrow.” 

One of the handiest ways to get at a man is to ask 
him, “What do you think about it?” or, “How would 
you do it?” It’s a good plan to get your men to think 
along the lines you have to. Perhaps you will not be 
altogether pleased with the scheme he suggests, and 
then you can ask him: “What do you think of this 
plan?” It’s a safe bet that he will fall for your plan 
or point out some weakness you have overlooked. 

Of course, quick decisions are often necessary. If 
you have to handle a fire, a cave, or an accident, you 
can’t take time to ask questions, but there are other 
times when you can stir up a little interest by showing 
some interest in your men. When you want to fire a 
man, think it over for a spell. Try him in several 
different jobs before you are definitely through with 


_. him, if you can see anything of value in him. 


Your men and yourself are in a common cause to 
make the mine pay and to prevent accidents. Your 
principal hold will depend largely how honestly and 
systematically you deal with your men on a man-to-man 
basis. 





A Coarse Ore Transfer 


By JAMES T. KEMP 
Written for Engineering and Mining Journal 


The transportation of material in mixed sizes from 
place to place is one of the ever-present problems of the 
smelter man. Small tonnages and fine stuff offer fewer 
difficulties than coarse materials in moderate tonnages. 
A great variety of inexpensive conveying apparatus is 
available for handling lumps up to 10 or 15 lb. weight. 
Large tonnages of coarse materials necessarily require 
heavy equipment. There are often operations in which 
the size of the material would require heavy machin- 
ery, but the tonnage does not warrant its installation. 
One such problem and its satisfactory solution is here 
described. 

Ore was to be gathered from an 80 x 40-ft. sorting 


floor in one building, weighed, and carried about 150 ft. 
across a railroad track at grade to a crusher in another 
building. Single chunks weighing as much as 1,000 lb. 
had to be handled frequently. The movement of ore 
was irregular, occasionally reaching 50 tons a shift. 
The size of the larger pieces precluded the use of a 
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WINCH HEAD OPERATED BY FLYWHEEL BY MEANS. OF 
TWO-PRONGED SPIDER 


conveyor ; therefore a narrow-gage railroad was selected. 
It was built from the side of the sorting floor to the 
crusher and elevated at the end so that a car would 
dump directly into the crusher. The scale was placed 
in a lean-to outside the sorting floor. A V-bottom dump 
car with a removable body was adopted. Three bodies 
were provided, to allow loading at several places simul- 
taneously. 

The crane in the main building served the sorting 
floor and was used to pick up the dump-car bodies, to 
place them conveniently on the floor for loading, and to 
replace them on the car truck as they were filled. The 
crane was also used to pick up all pieces of ore too large 
for a man to lift. Loaded cars carried two tons. They 
were pulled to the crusher by a #-in. hemp rope run 
through a snatch block to a winch head driven from the 
crusher shaft. The empty car was easily pushed back 
by one man. As the rope was hooked to an eye in the 
end of the car frame, it could be quickly detached and 
pulled clear of the main yard track to permit a train to 
pass. The yard tracks were only notched for the flanges 
of the dump-car wheels. 

The winch head was taken from a discarded hoisting 
engine. It was keyed on a short piece of shafting and 
overhung a heavy bearing which was mounted solidly 
on a concrete pedestal. One-half of a shaft coupling 
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was keyed to the end of the shaft facing the crusher 
flywheel hub and carried a two-pronged spider cut from 
1-in. plate. The spider was bent U-shaped so that the 
prongs projected between the spokes of the flywheel. 
A heavy guard of pipe and woven wire was built around 
the flywheel to prevent the operator or the rope from 
getting caught. 

This haulage system proved entirely satisfactory. No 
difficulty was experienced with the loose hemp rope. 
The installation was compact and inexpensive to install. 
One man attended the crusher, moved the car back and 
fourth, and did the weighing without assistance. 





Grain vs. Flesh Side for Leather Belts 


The question of whether a leather belt should be run 
with the grain or flesh side next to the pulley has been 
much debated. It has seemed to some that a closer 
contact with the pulley could be had by putting the 
grain side of the belt next to it. Others have contended 
with equal conviction that the flesh side, being tougher, 
was better able to withstand friction. 

During the last summer, tests of the capacity of the 
grain and flesh sides of leather belts were begun by the 
Leather Belting Exchange in its research laboratory at 
Cornell University. They were under the direction of 
R. F. Jones, director of the laboratory. Covering a 
period of more than two months, continuous tests were 
run on the testing apparatus belonging to the Exchange, 
which is being operated under the supervision of Cor- 
nell University, using five 4-in. single belts, 30 ft. long, 
of different manufacture. They weighed from 16 to 18 
oz. Every effort was made throughout the tests to 
standardize conditions and to reduce the probable error 
to a minimum, and this unquestionably was accom- 
plished. All five belts were run long enough previous 
to the experiments to have been thoroughly “run-in,” 
and had reached a condition of constant capacity when 
the records were taken. 

The method of procedure was to take horsepower 
readings from the belts first when running on the 
grain side, and then when running on the flesh, the 
power being gradually increased until about 4 per cent 
slip had been reached. 

In considering the results, it must be remembered 
that a leather belt is at its lowest point of capacity 
when new, largely because of the elasticity of the 
leather and the newness of its surface. Leather belts 
are well stretched in the process of manufacture, so 


that when the belt is put on the pulley there may be 


as little stretch as possible consistent with thorough 
lubrication and retaining the natural life or elasticity, 
which is such a valuable property of the leather belt. 
When a new leather belt is placed on the pulleys, how- 
ever tightly, it will elongate under load; but after the 
tension of the load has been removed it returns very 
nearly to its original length. This stretch is an annoy- 
ance when installing a new belt, but it is of the nature 
of a safety valve, protecting both belt and machinery. 
The newness of the surface, however, makes it neces- 
sary to “run in” the belt when testing it. That is, to 
run it for a sufficient time to permit the belt to attain 
its maximum capacity in transmission. As an illustra- 
tion, one belt under test at the Cornell laboratory trans- 
mitted 12 hp. when first put on the pulley at a slip of 
1.2 per cent. After five hours’ running it reached 19 
hp. with the same percentage of slip and the same ten- 
sion. At the end of thirteen hours it transmitted 


24 hp., and reached 31 hp. after twenty hours with a 
slip of 1.6 per cent. According to horsepower tables, 
its scheduled transmission should have been 26 hp. 

Inasmuch as the belts used in the tests seemed to 
be typical, and the apparatus at hand was such as to 
give the most accurate readings of performance, the 
results should be scientifically acceptable. 

A summary of all of the results is clearly in favor 
of the grain side from the standpoint of power trans- 
mission. In fact, it may be concluded from it that 
under reasonable shop tension, the flesh side will aver- 
age only 50 to 60 per cent as much horsepower as the 
grain side. At higher tensions the flesh side will do 
better, averaging from 50 to 100 per cent as much 
power as the grain, depending upon the belt, the ten- 
sion, and the conditions of service. 

A curve plotted from the readings taken when the 
belts were running on the flesh side is similar both in 
shape and capacity to that given by many of the leather 
belt substitutes. All that can be said of the test belts 
run on the flesh side is that the data obtained from 
them were more uniform than when running on the 
grain. 

The grain tests showed an almost curveless gain in 
horsepower up to 53 hp. transmitted, when the slip 
reached about 3 per cent for belts running at a slow 
running tension of 432 lb. In the case of the test 
belts operated at a slow running tension of 288 lb., the 
3 per cent slippage was reached at about 44 hp. With 
the belts running on the flesh side, however, the 3 per 
cent slippage mark was reached at 28 hp. when oper- 
ated at a slow running tension of 432 lb., and at 16 hp. 
when the tension was 288 Ib. 





Safety Device for Station Gate 


By Roy H. Poston 
Written for Engineering and Mining Journal 


Mine station gates are often left open when the 
cage is in motion. To obviate this possibility the 
wiring of the signal bell at one shaft is so arranged as 
to make it necessary for the station gate to be securely 
closed before a signal can be given to the engineer. 

Part of the electric circuit is attached to the gate 
and part to the shaft timber. Contact is made through 
contact plates and contact fingers, the latter being 
simply discarded contact fingers from an electric con- 
troller, and the former small copper plates. A snug- 
fitting latch is placed on the gate to hold it securely. 





Examining Minerals in Ore Pulp 
By ALFRED T. FRY 


Written for Engineering and Mining Journal 


To examine a sample of wet pulp under a microscope 
use a clean slide not greased. Drop a small patch of 
sample upon it, apply a piece of blotting or filter paper 
to the edge to absorb superfluous moisture, then turn 
the slide glass-side up, and examine with the micro- 
scope. It is advisable to exercise care in shaking the 
slide before mopping up the water, as it may result in 
concentrating mineral next to the glass. 

It is often preferable to remove slime from a sample 
by gentle washing or elutriation before examination, as, 
with a low-power instrument, slime particles are not 
easily recognizable and interfere with the visibility of 
larger grains. (See Engineering and Mining Journal, 
Dec. 24, 1921, p. 1022.) 
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THE PETROLEUM INDUSTRY 





California Production for November 
Shows Increase 


Daily average production of petroleum in the United 
States increased 110,268 bbl. during November, as com- 
pared with October, according to the U. S. Geological 
Survey. The greatest increases were in California, 
owing to the termination of the strike in the oil fields, 
and in Texas as a result of developments in the Mexia 
field. Gains in daily average production are also re- 
corded for Wyoming, Oklahoma, Kentucky, Pennsyl- 
vania, Ohio, Tennessee, and Colorado. Decreased daily 
average production is reported for Kansas, Louisiana, 
Arkansas, Illinois, Montana, West Virginia, New York 
and Indiana. 

The number of producing oil wells completed during 
the month increased 151 over the number completed in 
October, and amounted to 903. 

Daily average imports of petroleum increased 59,725 
bbl., and 12,993,763 bbl. were imported during No- 
vember. Daily average exports of crude oil increased by 
4,722 bbl. 

Estimated daily average consumption during Novem- 
ber-was 1,550,367 bbl., a gain of 92,173 bbl. during the 
month. 

The California oil production for November of 
8,808,468 bbl., which averaged 293,616 bbl. per day, 
shows an increase of 65,751 bbl. over the October daily 
production of 227,865 bbl., according to the Independent 
Oil Producers Agency. The daily production for the 
current month is 17,118 bbl. less than the November, 
1920, production. 

; shipments during the month averaged 296,443 bbl. 
daily, 15,425 bbl. less than the daily shipments during 
November, 1920, and 6,754 bbl. less than the November, 
1919, shipments. 

Stocks were reduced 84,819 bbl. during November, 
leaving a surplus for the year to date 10,327,405 bbl. 
Stocks on hand Dec. 1 amounted to 29,946,251 bbl., 
9,994,413 bbl. greater than the Dec. 1, 1920 storage. 

Seventy-five rigs were erected, 519 wells active drill- 


ing and 15 holes abandoned during the month. Fifty . 


wells were completed with an initial daily production 
of approximately 12,000 bbl., and 9,240 wells were 
producing during the month. 





A Diamond-Drilled Oil Well 
SPECIAL CORRESPONDENCE 


The first producing oil well ever brought in, in any 
field, by means of a diamond core drill was recently 
completed in the Tampico district. This is well No. 6 
on the Panuco Boston property, and was brought in 
at a depth of 2,153 ft. and is flowing 1,200 bbl. per 
day. The hole is 34 in. in diameter at that point. It 
was standpiped and chopped down to 1,400 ft. with a 
“fishtail” bit and 4-in. casing, through the over- 
burden and soft material. From 1,400 to 2,153 ft. a 
diamond bit was employed, and a high percentage of 
core recovered, giving the geologist accurate informa- 
tion as to the thickness and character of the oil sands. 


80;000-bbl. 


Recent Completions in Mexia Field 
SPECIAL CORRESPONDENCE 


The Prairie Pipe Line Co. is building an 8-in. pipe 
line from Mexia to Hensley station, in Jack County, 
Tex., a distance of 150 miles. Four pumping stations 
will be built, one each at Mertens, Weatherford, Cle- 
burne, and Mexia. The Sinclair interests have con- 
tracted with the Chicago Bridge & Iron Works for fifty 
tanks. These are to be placed in one 
tank farm for Mexia crude-oil storage. 

Recent completions of interest in the Mexia field 
include the Humphreys-Mexia No. 1 Berthelson. well, 
flowing 100 bbl. pinched in from 3,115 ft; the same 
company’s No. 1 Mills, flowing 2,000 bbl. from 3,105 ft.; 
Magnolia Petroleum Co.’s No. 1 Mills, 10,000 bbl. from 
3,050 ft.; and Woodbine Oil Co.’s No. 1 Slaughter, 


15,000 bbl. from 3,025 ft. 


North of the Mexia field near Currie, the Meador well 
of the Mex-Tex Oil Co. recently began flowing 400 bbl. 
of 42 deg Bé. oil. This is believed to be on a separate 
structure from the Mexia field. 





Spokane Oil Bubble Broken 
SPECIAL CORRESPONDENCE 


Another chapter in the recent Spokane oil boom was 
closed on Dec. 19, when Mr. and Mrs. A. L’Ecuyer, 
local residents and owners of property in a residential 
section of the city, where an oil seep was discovered last 
spring, were acquitted in the Federal court of a charge 
of using the United States mail with intent to defraud. 
The claim was advanced that the spring had been 
“salted,” and L’Ecuyer, as president of the Eastern 
Washington Oil Co., had made use of the mails in fur- 
thering sale of stock in his company. Evidence pre- 
sented by the Government officials in the shape of 
testimony of chemists, showed oil from the spring to 
be 40 per cent kerosene and the balance a saponifiable 
oil, very much like cottonseed oil. 





Oil-Well Machinery Exports Decrease 


The value of oil-well machinery exported in Novem- 
ber is reported by the Department of Commerce to be 
$320,828. This is a little less than half the value of 
the exports of oil-well machinery in November of 1920. 
The value of all other mining machinery exported dur- 
ing November was $324,775. A year ago exports under 
this latter item were valued at $654,277. The exports 
of pumps and pumping machinery during November 
were valued at $343,629. This is about one-fourth of 
the value of pumps exported in November of. 1920. 





Red River Boundary Settled 
SPECIAL CORRESPODENCE 
The latest development in the Texas-Oklahoma dis- 
pute over the Red River boundary, involving oil lands 
of value, is a contention set up by the Government in 
a brief before the Supreme Court, filed on Dec. 2, that 
the owner of the Red River bed is the United States. 
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ECHOES FROM THE FRATERNITY 


SOCIETIES, ADDRESSES, AND REPORTS 





Separation Problems Under Study 
by Bureau of Mines 


Plans have been formulated by the 
U. S. Bureau of Mines for a complete 
survey of the milling problems of the 
tri-State district of Missouri, Okla- 
homa, and Kansas, with the object of 
improving the recovery of zinc in the 
mills. Other problems that may be 
considered are the recovery of zinc 
from tailings, determining the amount 
of sphalerite made excessively fine by 
the blasting, and removing lead from 
the “flotation zinc.” This work is 
being conducted in co-operation with 
the Missouri School of Mines and 
Metallurgy. 

It has been brought to the attention 
of the Bureau that zinc has been en- 
countered in increasing amounts in the 
fluorspar ores of southern Illinois and 
Kentucky. The ordinary treatment by 
jig and table concentration results in a 
considerable loss of fluorspar, and zinc 
cannot be removed by this method, 
because the zinc and the fluorspar differ 
so little in specific gravity. Experi- 
ments at the station resulted in de- 
veloping two improved methods. One, 
employing’ electrostatic separation, 
takes out the lead, gives a marketable 
zine concentrate and also a spar prod- 
uct of practically any grade desired— 
99 per cent calcium fluoride having 
been made in the tests. This fact 
makes possible the production of acid 
spar (98 per cent CaF.) from the gravel 
spar (85 per cent CaF:) now produced. 
Acid spar commands a much higher 
price than gravel spar. The second 
method employs flotation. Tests gave 
a higher recovery of zinc than was 
obtained by electrostatic separation, 
but the spar product is lower grade 
and finer grinding is necessary. The 
method, however, is a great improve- 
ment over earlier methods, and as com- 
pared to electrostatic treatment is pref- 
erable in stormy weather. A large 
company, whose representatives as- 
sisted in the tests, has adopted it for 
treating this type of ore. 

Plans were formulated for an in- 
vestigation by the Bureau of Mines of 
proposed methods for the electrother- 
mic metallurgy of zinc, and their pos- 
sible application in the United States, 
with a view to increasing the recovery 
of metal and lowering the cost of pro- 
duction, which, with the standard re- 
tort process, is so high that it endangers 
the position of zinc as a cheap metal. 

The processes so far proposed may 
be divided into two types: (1) Electro- 
thermic dry distillation, which may be 
conducted in large units, but follows 
closely the metallurgical principles of 
the retort process in chemical and 
physical reactions; (2) electrothermic 
smelting, in which the ore is fed con- 


tinuously into the furnace, the zinc 
vaporized, and the residue smelted to 
liquid products which are drawn off. 
The Survey research investigations will 
include both types. 

There is a lack of fundamental data 
for working out new metallurgical 
methods for zinc. Such data will have 
value in the electrothermic metallurgy 
of zinc and also in the retort process. 
Study is being made by the Bureau of 
Mines of the physics and chemistry of 
the reduction of oxidized-zinc com- 
pounds, the condensation of zinc vapor, 
and behavior of the metals commonly 
associated with zinc—such as cadmium, 
lead, and silver—during distillation and 
condensation. The electrothermic met- 
allurgy of zinc also offers possibilities 
in the treatment of complex ores of 
zinc, lead, copper and silver. 

The Mississippi Valley Experiment 
Station devised a method for treating 
certain residual concentrate from zinc 
retorts. This concentrate is not amen- 
able to ordinary retort distillation, 
which results in a low recovery of zinc 
and a rapid destruction of retorts. 
Briquetting the material before distilla- 
tion resulted in 97 per cent extraction; 
retort destruction is practically nil and 
larger charges can be handled. This 
work is to be continued-on a large scale 
at. Fort Smith, Ark. 

Loss of fines in the tailings of zinc 
mills in the Wisconsin district has long 
been a vexing problem. Since 1911 
some of the mining companies have 
made an earnest effort to utilize the 
fines, but without satisfactory results. 
In January, 1921, at the request of the 
operators, the Bureau of Mines took up 
this problem. Examination showed that 
the minus 20-mesh material is the one 
most amenable to profitable re-treat- 
ment. The evidence so far gained is 
that by screening the tailings on a 20- 
mesh screen, 65 per cent of the zinc 
content will be concentrated in the 
fines, and the fines will amount to 25 
per cent of the whole; that is, the ratio 
of concentration will be 4 to 1, and the 
recovery 65 per cent. Laboratory tests 
indicate that concentrating tables placed 
in the mills to treat the fines will re- 
cover 90 per cent of the zinc content in 
a low-grade concentrate assaying about 
20 per cent zinc, and that this concen- 
trate can be graded up to 62 per cent 
zine in central plants where flotation 
and gravity concentration are combined. 
It is estimated that this practice would 
have added about $1,000,000 annually 
to the value of the zinc output had it 
been in operation in 1917. Two by- 
products, marcasite and ground lime- 
stone, would have been available for 
sulphuric acid and for agricultural pur- 
poses, respectively, according to the 
results of the tests. 


Treatment of Mixed Copper 
Ores Discussed 
The San Francisco Section of the 
American Institute of Mining and 
Metallurgical Engineers held a meet- 
ing at the Engineers’ Club Dec. 27, fol- 
lowing a dinner. H. W. Morse spoke 
on “The Present Status of the Treat- 
ment of Mixed Copper Ores.” Mr. 
Morse has been connected with some 
of the larger recent installations in 
Arizona and the subject was of great 
interest to those attending. 


Fires Discussed at Utah Meeting 

At the December meeting of the 
Utah Society of Engineers held at the 
Salt Lake City Commerial Club, the 
speakers were W. H. Lovesy, traffic 
manager of the Utah Oil Refining Co., 
whose subject was, “Oil Plant Fires,” 
and A. C. Watts, chief engineer of the 
Utah Fuel Co., who spoke on “Coal 
Mine Fires.” 








Toronto Meeting of American 
Association for the Advance- 
ment of Science 

Engineers, publicists and educators 
addressed Section M. of the American 
Association for the Advancement of 
Science, which met in Toronto Dec. 27 
to 30, inclusive. According to the pro- 
gram recently published by the Fed- 
erated American Engineering Societies, 
Sir Clifford Sifton, K. C. M. G., form- 
erly Minister of the Interior, and head 
of the Conservation Commission of the 
Dominion of Canada, will open the ses- 
sions on Tuesday with an address on 
“Views on the Development of the 
Natural Resources of Canada.” 

Wednesday’s speakers, morning ses- 
session, will include: J. E. Hardman, 
Montreal, “Fifty Years of Progress in 
Mining in Canada.” 

Speakers at the afternoon session on 
Wednesday will be: Thomas W. Gib- 
son, Deputy Minister of Mines, Ontario, 
“Recent Progress in Metal Mining in 
Ontario;” A. F. Brigham, general mart- 
ager, the Hollinger Mine, Ontario, 
“Gold Mining in Ontario;” W. L. 
Dethloff, chief engineer, The Mond 
Nickel Co., Ontario, “Nickel Mining 
and Smelting.” 

“Toronto Harbor Development” will 
be discussed at Thursday’s sessions by 
E. L. Cousins, chief engineer and man- 
ager of the Toronto Harbor Commis- 
sion. Other speakers will be: R. A. 
Ross, chairman, Honorary Advisory 
Council for Scientific and Industrial 
Research, Canada, “Industrial Re- 
search;” H. K. Wicksteed, formerly 
chief locating engineer, Canadian 
Northern Railway, “Railway Develop- 
ment in Canada;” A. M. McQueen, vice- 
president, the Imperial Oil Co., Toronto, 
“Exploration for Oil in Western 
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Canada”; James McEvoy, Toronto, “Coal 
Mining in Alberta;” D. B. Dowling, 
Geological Survey of Canada, “Oil Re- 
sources of the Valley of the Mackenzie 
River;” Sir Adam Beck, chairman, 
Hydro-Electric Power Commission of 


Ontario, “Hydro-electric Development 
in Ontario.” 





Geological Survey’s Work in Utah 


The Salt Lake City offices of the U. S. 
Geological Survey are in need of a local 
geological attaché, according to the 
annual report received by V. C. Heikes, 
statistician of the survey at Salt Lake 
City. The appointment of a geologist 
in such a position would be a help to- 
ward meeting numerous demands for 
information received regarding non- 
metallic minerals, especially oils, and 
would make it possible to handle the 
work in connection with the various 
industries with more dispatch. Dur- 
ing the fiscal year ended June 30, 1920, 
profile surveys were made by the survey 
of a number of streams in the Utah 
Lake Basin, in Summit, Wasatch, 
Morgan, Utah, and Juab counties. Also 
there was done 124 sq. miles of map- 
ping of territory in the state and of 
283 sq. miles of river traverse for the 
land classification board. Reports and 
professional papers compiled in Utah 
during the year were: “Report on the 
Mining Geology of the Cottonwood Dis- 
trict,” by B. S. Butler; “Report on Man- 
ganese Deposits of Utah,” J. T. Pardee; 
“General Reconnaissance of Local 
Structures in Kane and Garfield Coun- 
ties; Description of Paleozoic Sections 
in Southwestern Utah,” J. B. Reeside, 
Jr., and Harvey Bassler; “Phases of 
the Carboniferous and Triassic of 
Southern Utah,” J. B. Reeside, Jr.; 
“Stratigraphy and Petroleum Resources 
of Washington County,” Reeside and 
Bassler; “Paleozoic Fossils of Utah,” 
G. T. Girty; “Cretaceous Invertebrates,” 
T. W. Stanton; and a report on the 
coal resources of the Wasatch plateau 
by a party headed by E. M. Spiker. 

Other work for the year included 
the mapping of a part of Book Cliffs 
and Huntington Canon regions; investi- 
gation of the geology in connection with 
the Colorado and San Juan River dam- 
sites at Green River; Lee’s Ferry and 
Bluffs by H. D. Miser, Kirk Bryan, and 
C. R. Langwell; a report on oil-im- 
pregnated sandstones in the lower part 
of the Green River formation east of 
Jensen, by David White and K. C. 
Heald, and a report on oil shales of the 


Rocky Mountain region by D. E. Win- 
chester. 


eaten 


MEN YOU SHOULD 





KNOW ABOUT 





A. R. Baldwin has been appointed 
general manager of the Utah Fuel Co., 
to succeed Alexander H. Cowie. 

Walter R. Vedler is engaged in pe- 
troleum engineering and production in 
northwest Texas and Oklahoma fields. 


S. F. Shaw is examining mines in 
Santa Barbara, Sombrerete, San Luis 
Potasi, Monterey, and Sierra Mojada, 
Mexico. 


James P. Porteus of the Bonney mine, 
Lordsburg, N. M., is visiting Los 
Angeles and San Francisco on mining 
business. 


J. A. McDougall, master mechanic for 
the .Phelps Dodge Corporation at 
Tyrone, N. M., has been transferred to 
Bisbee, Ariz. 


W. G. Mather, president of the Cleve- 
land-Cliffs Iron Co., has concluded a 
visit to the properties of the company 
on the Marquette Range. 


Frank M. Smith, of Spokane, smelter 
director of Bunker Hill Mining & Con- 
centrating Co., is spending the Christ- 
mas holidays at his old home in the 
East. 


W. L. Zeigler, mill designer, Spokane, 
was recently injured in an automobile 
accident near Coeur d’Alene City, Idaho. 
At the time of the accident, Mr. Zeigler 
was on his way to Coeur d’Alene City, 
where he was one of the technical wit- 
nesses for the plaintiffs in the Star- 
Federal accounting case. 


Sir John Cadman, formerly the Brit- 
ish Petroleum Director, was entertained 
recently at luncheon at the Cosmos 
Club in Washington by George Otis 
Smith, director of the U. S. Geological 
Survey. There were present to meet 
Sir John, First Assistant Secretary E. 
C. Finney, and Assistant Secretary F. 
M. Goodwin, of the Department of the 
Interior, Director H. F. Bain, E. A. Hol- 
brook, and A. W. Ambrose of the 
Bureau of Mines, David White, Philip 
S. Smith, A. H. Brooks, W. C. Menden- 
hall and K. C. Heald, of the U. S. 
Geological Survey. 


Clarence E. Allen will retire on Jan. 
1 as general manager of the inter- 
mountain department of the United 
States Smelting Refining and Mining 
Co. Mr. Allen is succeeded by Downy 
Davidson Muir, Jr., who has been man- 
ager of mines, stationed at Salt Lake 
City. Mr. Allen has been connected 
with the United States Co. for many 
years, coming to Utah forty years ago. 
In his earlier association with the com- 
pany, Mr. Allen was in charge of the 
Centennial Eureka mine in the Tintic 
district, later becoming manager of 
mines. Mr. Allen has been a public-spir- 
ited citizen, and was for several terms a 
member of the territorial assembly be- 
for the days of Utah’s statehood. In 
1895 he was elected United States Con- 
gressman. 


The Utah chapter of the American 
Mining Congress, following the notice 
of Mr. Allen’s coming retirement from 
active work, has elected him an honor- 
ary member for life of the organization. 
He is a charter member of the chapter 
and has advanced the affairs of the or- 
ganization as one of the local direc- 
torate from the beginning, and he is 
the first member to be honored in this 
way. 


Mining and metallurgical engineers 
visiting New York City last week in- 
cluded: Elmer Bird, Little Rock, Ark.; 
J. T. Smoody, Uniontown, Pa.; R. G. 
Knickerbocker, Rolla, Mo.; W. E. Hop- 
per, Shreveport, La.; Walter H. Hill, 
Stanley, Idaho; F. G. Lasier, Detroit, 
Mich. 








SOCIETY MEETINGS 
ANNOUNCED 





~ 


The next annual meeting of the 
British Columbia Division of the Cana- 
dian Institute of Mining and Metallurgy 
will be held at Vancouver during the 
first week of February, 1922. 


The next annual convention of the 
American Association of Engineers 
will be held in Salt Lake City June 5, 
6, and 7, 1922. C. J. Ullrich has been 
appointed chairman of the convention 
committee in Salt Lake City. Other 
members of the local committee are 
C. E. Painter and H. A. Harmon. 


The College of Mines, University of 
Washington, will hold its twenty-sixth 
Annual Winter Mining Session during 
the twelve weeks from Jan. 5 to March 
22. This session is open to any inter- 
ested man who can read and write Eng- 
lish. The expenses will be limited to a 
tuition fee of $15, laboratory deposits 
to cover materials actually used and 
the cost of the necessary textbooks. 
The training consists of lectures with 
Jaboratory practice, for which the lab- 
oratories of the College of Mines are 
thoroughly equipped. 


| OBITUARY 








Tingley S. Wood, mining engineer 
of Denver, died suddenly on Dec. 11. 
He was seventy-five years old. 


Donald G. Campbell, a member of 
the firm of Campbell, Wells and Elmen- 
dorf, of Seattle, was drowned Dec. 18. 
Mr. Campbell graduated from the Col- 
umbia School of Mines in 1914. 


C. L. Van Derlip, metallurgist with 
the American Smelting & Refining Co., 
died at Monterey, Mexico, on Nov. 30. 
Mr. Van Derlip was twenty-nine years 
old, and was a graduate of the Uni- 
versity of Kansas. 


John C. Pennie, senior member of 
Pennie, Davis, Marvin & Edmonds, 
patent attorneys, died on Dec. 23. Mr. 
Pennie was born at Albany, N. Y., in 
1858. He graduated from Union Col- 
lege in 1877, later studied in Gottingen 
and Heidelberg, and in 1880 entered 
the Patent Office as examiner. In 1883 
he commenced the practice of patent 
law in Washington and New York. Mr. 
Pennie acted as patent attorney for 
most of the large mining companies. 
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THE MINING NEWS 


The Mining News of ENGINEERING AND MINING JOURNAL is obtained exclusively from its own staff and correspondents, 


both in the United States and in foreign fields. 


If, under exceptional conditions, material emanating from other sources is published, 


due acknowledgment and credit will be accorded. 





Full details of the proposal to purchase control of the 
American Brass Co. have been put before the stock- 
holders of the Anaconda Copper Mining Co. in a circular 
Earlier reports are verified. 
It is rumored in Butte that Anaconda is to resume at an 


issued by the company. 


early date. 


Secretary of Commerce Hoover has been appointed 
Federal chairman of the Colorado River Power Com- 


mission. 


The New York State Board of Engineer Examiners, 


Consolidated Arizona Receiver 
Seeks To Sell Property 


Southwest Metals Co. Hopes To Buy In. 


Holdings With Proceeds of 
Bond Issue 


A petition by the receiver for an 
order to sell the property of the Con- 
solidated Arizona Smelting Co. is now 
before the United States court at 
Tucson, Ariz. The hearing has been 
continued until Jan. 16. The South- 
west Metals Co., which is undertaking 
to reorganize the smelting corporation, 
has required actual ownership of about 
98 per cent of the unsecured claims and 
of about $650,000 of the first mortgage 
bonds, leaving about $300,000 of the 
bonds as yet not acquired, but under 
option. It is reported to have under 
option also practically all the lien 
claims. The Southwest Metals Co. is 
now offering a bond issue of $600,000 
for subscription, to be secured by first 
mortgage on the properties of the 
Consolidated Arizona Smelting Co., 
when the same shall have been ac- 
quired by the Southwest Metals, which 
expects to become the purchaser of 
the property at receiver’s sale. From 
a representative of the company it is 
learned that should the Southwest 
Metals Co. be successful in floating 
the bond issue it will be able to be- 
come the purchaser of the property for 
the amount of the claims against the 
Consolidated Arizona Smelting Co. and 
will be provided with a sufficient capital 
to operate the property when conditions 
of the copper market will justify 
operation. 





Anaconda To Resume Soon? 


The Anaconda Copper Mining Co. 
is reported to be making preparations 
to resume at a very early date which, it 
is said, has been fixed. The announce- 
ment is being held until wage schedules 
are decided upon by the company, ac- 
cording to such information as can 
be had. 


Leading Events 


following its recent meeting at Albany, has issued its 
first licenses to engineers to practice in the state. 
A petition to sell the property of the Consolidated 
Arizona Smelting Co. has been made by the receiver. 
Custom shippers in British Columbia have been in- 


formed that the Trail smelter will\setfle for ore here- 


Trail Smelter To Settle 
on Cash Basis 


Circulars have been sent ov. by the 
Consolidated Mining & Smelting Co. of 
Canada, Ltd., notifying custom ore 
shippers of a change in method of 
payment for ores, effective Jan. 1. The 
new basis of settlement provides for 
practically a cash settlement for ore, 
instead of the ninety-day settlement 
in effect for some time. The new ar- 
rangement will be an aid to operators 
in the Slocan and Ainsworth districts, 
who have been handicapped for several 
months past because of inability to 
market their product under the old 
terms. 


El Salvador Mines Without 
Funds, Directors Declare 


El Salvador Silver Mines Co., of 
Pine St., New York, and having prop- 
erties in El Salvador, has announced to 
its stockholders that its general man- 
ager, Frank M. Estes, reports that the 
company’s Divisadero mines must be 
considered as worked out. Mr. Estes 
also describes the ‘situation at certain 
other properties operated by the com- 
pany and concludes by recommending 
“that all the properties be put on a 
permanent non-producing basis and 
that the company’s attention be turned 
to more attractive fields.” The com- 
pany possesses considerable equipment, 
it is said, which, however, the directors 
think is of little cash value because of 
its remote location. The directors de- 
clare the company is without funds to 
carry on its business and that steps 
should be taken to protect its assets 
until they can be liquidated. 

Bankruptcy proceedings were recently 
begun against the property of T. H. 
Frothingham, one of the company’s 
directors. The Evening Sun on Dec. 14 
stated that forty El Salvador stock- 
holders charged that Frothingham 
transferred about $1,500,000 in securi- 
ties and personal property to his wife 
and preferred creditors. 





after on a cash basis instead of at nittety days. 
Operations of the Colorado Fuel & Iron Co. at the 

Pueblo steel mills are to be increased early in 1922. 

The ore and coal mines of the company will be affected. 


Anaconda Informs Stockholders 
As to American Brass 


Details of Proposal Announced—Study 
of Manufacturing Situation Showed 
Domination by Brass Company 


Details of its proposal to acquire 
control of the American Brass Co. 
have been put before stockholders of 
the Anaconda: Copper Mining Co. in a 
circular issued by the latter. The cir- 
cular states that a definite offer was 
made on Dec. 15 to American Brass 
shareholders to acquire not less than 
51 per cent of the stock of their com- 
pany at a price per share of $150 cash 
and three shares of Anaconda stock, 
par value $50 per share. This proposal 
resulted in the organization of a stock- 
holders’ committee, which will repre- 
sent the stockholders of the Brass com- 
pany. 

The procedure to be followed is out- 
lined as follows: Of Anaconda’s au- 
thorized capital of 3,000,000 shares, 
668,750 shares remain unissued. Of 
these, 233,125 shares will be offered to 
stockholders of record Jan. 3, 1922, for 
subscription in the ratio of one share 
of new stock for every ten shares of 
stock then owned by the stockholders, 
this to provide part of the payment that 
will be required to be made for the 
American Brass stock. Such subscrip- 
tions and the payment for them will 
have to be made before the close of 
business Jan. 25, 1922. 

It is stated that the plan could not 
be carried into effect without the as- 
sistance of a syndicate to underwrite 
at $50 per share the 233,155 shares of 
stock that will be offered to the Ana- 
conda shareholders as stated above, and 
also to furnish the additional cash that 
will be needed to pay the Brass share- 
holders for such of their shares as will 
be acquired. The maximum obligation 
thus imposed upon the syndicate is. 
therefore $22,500,000. 

If the amount of Brass shares which 
may be acquired by Anaconda shall 
require a payment in cash in excess of 
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the $11,656,250, which will be realized 
upon the underwritten offer of stock to 
shareholders of the company, the United 
Metals Selling Co. will assume an obli- 
gation to reimburse the syndicate for 
the excess to be furnished by Feb. 1, 
1923, with interest, and the selling 
company will receive from Anaconda 
an equivalent of such obligation in 
shares of Brass company acquired by 
Anaconda, valued at $300 per share, 
or other securities of equal value. 

It was last February when the Ana- 
conda company began to study the 
manufacturing and fabricating situa- 
tion in the United States. It found 
that there were then manufacturing 
and fabricating copper products about 
thirty-two concerns of sufficient im- 
portance to be taken into consideration. 
The annual output of these exceeded 
1,800,000,000 Ib. of copper. This ca- 
pacity was more than twice the pre- 
war domestic demand and probably 80 
per cent more than required in the 
United States in 1919 and 1920 re- 
spectively. It thus became evident to 
the company that it was inadvisable to 
build another plant. The Anaconda 
company also learnede from its study 
that the American Brass Co. dominated 
the manufacturing and fabricating 
situation in copper and brass. 





Control of American Brass Co. 
A Constructive Step 


Houghton—Opinion in the Michigan 
copper district is that control of the 
American Brass Co. by the Anaconda 
company would be a most construc- 
tive step. In the Lake and other dis- 
_ tricts outside of Montana the deal 
would have no immediate effect, it is 
believed. Though mines other than 
those controlled by Anaconda would be 
deprived of the American Brass mar- 
ket, Anaconda necessarily would re- 
linquish other domestic markets and 
foreign metal business as well, leaving 
these open to the competition of the 
mines of the Lake and other fields. By 
putting Anaconda in a position to 
undersell competitors in fabricated 
products, which is considered here to 
be a likely development, control by 
Anaconda of the largest consumer of 
copper in the United States would ulti- 
mately force other companies, either 
independently or in groups, to enter the 
manufacturing field, in the opinion of 
leading mining men of the Lake dis- 
trict. This would close the breach be- 
tween producer and fabricator and put 
the mining and marketing of copper 
and the manufacturing and marketing 
of copper and brass products in better 
balance as regards prices and products, 
establishing reasonable prices for such 
products and giving to the producer 
his rightful share of the profits of the 
business throughout its various stages. 
It is considered here that Anaconda is 
leading the way to a condition of af- 
fairs which will stabilize the copper 
. market and give the producers better 
control of it, to the mutual advantage 
of the producers and the consuming 
public. Such a consolidation of inter- 
ests is regarded as inevitable. 


Iron Cap-Arizona Commercial 
Suit in Progress 


Numerous Witnesses Called for Both 
Sides—H. V. Winchell for Plaintiff 


The Iron Cap-Arizona Commercial 
apex suit now before the Superior 
Court of Gila County, Ariz., has de- 
veloped complications that have to do 
with whether a faulted orebody shall 
be considered as continuous, without re- 
spect to the faulting. Witnesses called 
for Arizona Commercial included Guy 
N. Bjorge, for several years geologist 
of the Old Dominion, near by; W. S. 
Sultan and Pat Rose, respectively 
superintendent and foreman of the com- 
pany during the Amster administra- 
tion; R. H. Boyd, former superintend- 
ent of the mine’and now with the 
Copper Queen at Bisbee; and H. V. 
Snell, of Globe. On the Iron Cap side 
the witnesses included Horace V. Win- 
chell, W. H. Wiley, of San Francisco, 
and R. H. Hunt, of Los Angeles. John 
P. Gray, of Coeur d’Alene, and Burton 
E. Eames, of Boston, are special coun- 
sel for the Iron Cap, with Morris & 
Mallot as local representatives. In 
charge for the Arizona Commercial is 
Edward F. McClennan, of Boston, 
assisted by Ellingwood & Ross, of 
Bisbee, general counsel for the Phelps 
Dodge Corporation, and C. L. Rawlins. 

The suit on trial is one brought by 
the Iron Cap Copper Co. to quiet title to 
a group of patented lode claims known 
as the Iron Cap, Columbus, Olympia, 
Marjorie and Free America, within 
which are orebodies claimed to apex 
on Iron Cap ground. The Arizona 
Commercial Mining Co. has filed suit 
in Massachusetts, seeking to enjoin the 
Iron Cap from taking ores from these 
claims, wherein from bodies claimed to 
apex on Arizona Commercial ground, 
allegation is made that the defendant 
company has taken 200,000 tons of ore, 
valued at $3,000,000. Charles S. Smith 
ef Lincoln, Mass., president of the 
Arizona Commercial has been present. 





Jerome Verde Transfer Time 
Extended 


The time withm. which Jerome- 
Verde stockholders may exchange their 
shares for certificates in the Jerome- 
Verde Development Co. has been ex- 
tended until March 10. About 90 per 
cent of exchanges have been made thus 
far. All who do not exchange will be 
given cash in accordance with the terms 
of the agreement between the old cor- 
poration and the United Verde Exten- 
sion, which controls the new organ- 
ization. 





Finnish Iron Ore Investigated 


By Cable From Reuters to 
“Engineering and Mining Journal’ 


Helsingfors, Dec. 20—An investiga- 
tion recently made of the iron ore 
deposits in the Island of Jussaroe in 
the Gulf of Finland is said to show 
that the deposits cover a large area 
and run 40 per cent iron. Steps are 
being taken for commercial exploita- 
tion. 


Colorado Fuel & Iron To Expand 
at Pueblo 


Increased Scale of Operations at Steel 
Mills To Be Reflected at Iron and 
Coal Mines 


The Colorado Fuel & Iron Co. an- 
nounces that on Jan. 1 it will com- 
mence the expansion of operations at 
the Pueblo steel mills, which will result 
in the employment during January of 
approximately 2,000 more men at the 
plant. 

The increased operations at the steel 
plant will also necessitate the employ- 
ment of a larger number of men at 
the company’s coal mines in Las Animas 
and Huerfano counties, the reopening 
of the lime quarries at Lime, and the 
iron mines at Sunrise, Wyo. 

Operations at the steel plant have 
been at a minimum since August of 
this year, when the plant was practically 
closed down on account of the high 
price of coal and other operating costs. 
During November a 30-per cent wage 
reduction was put in effect at the coal 
mines, and a 10-per cent reduction in 
wages at the steel mills, commencing 
Jan. 1, has been agreed upon. 

The resumption of operations means 
that an annual payroll of at least $10,- 
000,000 will be started, and that the 
railroads serving the plant will benefit 
to the extent of an equal amount in 
freight receipts during the coming year. 





Next Mining Congress Convention 
at Cleveland 


Arrangements have been completed 
by the American Mining Congress 
to hold its 1922 convention in Cleve- 
land, Oct. 9 to 15. The convention 
will be held in the new Exposition Hall 
which is being built by the City of 
Cleveland at a cost of $6,000,000. 





Hoover Heads Colorado River 
Commission 


President Harding has appointed Sec- 
retary Hoover as Federal Chairman 
of the Colorado River Commission, re- 
cently created jointly by Congress and 
the seven stutes traversed by the river, 
according to an announcement by the 
Department of Commerce. The ap- 
pointment has been made with the ap- 
proval of the governors of the states 
concerned, The creation of this com- 
mission is a step in what promises to 
become a great national improvement in- 
volving over a term of years an expendi- 
ture of several hundred millions of either 
public or private funds. Each of the 
states of California, Arizona, Nevada, 
Utah, Colorado, Wyoming, and Montana 
is interested in the irrigation and power 
to be derived from the river, and con- 
siderable conflict has already developed. 
The department says that unless the 
river problems are considered as a whole 
there is likely to be a great waste both 
in water and power, through private or 
public grabbing or ill-considered plans, 
with much conflict both between the 
states and with private interests. 
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NEWS FROM WASHINGTON 


By PAUL WOOTON 
Special Correspondent 





I. C. C. To Hear Ore Shippers 
on Freight Rates 


Dates Set for Hearings for Coal, Iron 
Ore and Petroleum Representatives 
Before Commission 


Since the mining industry furnishes 
more tonnage to the railroads than any 
other class of activity, representatives 
of that industry are following very 
closely the inquiry which the Inter- 
state Commerce Commission is making 
into the matter of railroad rates. The 
railroads already have presented a part 
of their case and have been allotted 
four days, beginning Jan. 11, to com- 
plete their testimony before the Com- 
mission. Three days then will be allowed 
for the cross-examination of the car- 
riers’ witnesses. On Jan. 19 and 20 the 


representatives of the coal and coke 
industry will present their views as to 
the advisability of reducing railroad 
rates on those commodities. On Jan. 21, 
22 and 23 representatives of the iron 
ore industry will appear. No specific 
allotment of time has been made for 
other metal-mining activities, but rep- 
resentatives of those industries will 
have a chance to appear during the 
week of Jan. 30, all of which has been 
allotted to general testimony from 
shippers and the public. Petroleum and 
petroleum products is given a day’s 
time to present the case for that indus- 
try. This testimony will be taken on 
Feb. 11. Other mining activities also 
will have an opportunity to be heard 
on Feb. 21 and 22 which have been 
assigned to “other commodities.” Ar- 


rangements to be heard, however, must 
be made in advance. 





Dolbear War Mineral Case 
Settled 

Final settlement has been made under 
the liberalized War Minerals Relief Act 
of the widely known Dolbear case. 
Under the amended act the Comptroller 
of the Treasury no longer felt called 
upon to withhold payment and Mr. Dol- 
bear has received his money. 





Navy To Sell Metal 
The Navy Department was to have 
opened bids Dec. 30 covering the sale 
of 215,020 lb. of surplus brass, copper, 
bronze and aluminum. The material is 
at the Norfolk Navy Yard. 











NEWS 


BY MINING DISTRICTS 





Johannesburg Letter 
Transvaal’s October Output of Gold 
Greater Than September’s — New 
Modder Holds Annual Meeting 
—Joint Committee To Study 
Labor Problems 


By JOHN WATSON 


Johannesburg, Nov. 15—The Trans- 
vaal’s gold output for October, declared 
on Nov. 10, shows an increase of 16,729 
fine ounces, as compared with that of 
September. The value, however, de- 
creased £155,729, owing to a fall of 7s. 
per oz. in the price of fine gold as 
compared with September. Forty-two 
properties sent in returns, and of these 
two-thirds have registered increases, 
the most notable being that of Van Ryn 
Dezp, an increase of 3,148 oz., New 
Modder, 2,284 oz. increase, and Govern- 
ment Areas, 2,061 oz. increase. The 
only notable decrease was that Rand- 
fontein, which declined 1,758 fine 
ounces. The increased output was prob- 
ably attributable to the increased native 
labor returns, which show 3,100 more 
natives at work than in September. 

The New Modder’s annual meeting 
was held recently. The mine has had a 
record year, both as regards the scale 
of operations and the profit earned. The 
total profit was £1,720,202, of which 
£751,427 was obtained from the gold 
premium. Sir Evelyn Wallers, the 
chairman, showed that of the mine’s 
1,264 total claims, 361 (or about 28 per 
cent) are worked out, 378 are developed 
and 525 claims still remain to be de- 
veloped. 


Reference was made, in a recent let- 
ter, to the conference of mine workers 
addressed by the Premier (General 
Smuts). A second conference was held 
on Nov. 10. at Johannesburg, with a 
view to increasing the efficiency of na- 
tive underground labor. Representa- 
tives of the government mining depart- 
ment, the Transvaal Chamber of Mines, 
and the various mine workers’ unions 
were present. General Smuts presided. 
It was decided that a sub-committee 
should consider the question of the ratio 
of white to colored labor underground, 
also the matter of getting a better 
day’s work out of the underground 
native. The subcommittee agreed upon 
is to be composed of two representa- 
tives from the government, two from 
the Chamber of Mines, two from the 
Mine Workers’ Union, and two repre- 
sentatives from the Industrial Federa- 
tion. The committee was to start work 
today (Nov. 15). 


MEXICO 
Chihuahua 


Torreon Smelter To Resume Operations 
Immediately 


Torreon—The Cia. Metalurgica de 
Torreon will resume operations on Jan. 
2, when it is expected that two of the 
furnaces will be blown in. This plant 
is owned by the Cia. Minera de Pefioles 
and has been under course of repairs 
for the last six months. The capacity 
of the furnaces has been increased by 
supplanting the old ones with those 
taken from the big Mapimi smelter, 
which has been dismantled. 


CANADA 


British Columbia 


Britannia Mining & Smelting Co.’s New 
Mill—Amber Discovered at 
Coalmont 


Victoria—-The time for the receipt of 
tenders for the steel work of the Britan- 
nia Mining & Smelting Co.’s new mill 
building, which will replace the wooden 
building destroyed by fire last February, 
closed Dec. 14. The new mill building 
will be constructed of fabricated steel 
and reinforced concrete. It is esti- 
mated that the steel work will cost 
between $150,000 and $175,000 and the 
completed building about $500,000. 

The crushing machinery, which will 
consist of one set of 20 x 72-in. rolls, 
four sets of 20 x 54-in. rolls, and eigh- 
teen 7 x 10-ft. tube mills, has been 
ordered from the Taylor Engineering & 
Manufacturing Co., of Allentown, Pa. 
The construction of the new mill, which 
will have a capacity of 2,500 tons of ore 
per day, will be supervised by Bradley, 
Bruff & Labarthe, of San Francisco. 
The town of Britannia Beach, which 
was destroyed by flood recently, will be 
rebuilt on higher ground, where it will 
be impossible for such a disaster to 
recur. 

The result of the verdict of criminal 
negligence found against the Britannia 
company by the coroner’s jury that 
passed upon the recent disaster by, 
flood at Britannia Beach has been that 
the Attorney General of British Colum- 
bia has entered suit against the man- 
ager and engineer of the Britannia 
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company for criminal negligence, and 
Wilfred Dion, who lost a wife, a child, 
and his household effects in the dis- 
aster, is suing the company for dam- 
ages. This is a test case. Other writs 
have been issued, but will not be pressed 
until this case is decided. 

The Granby Consolidated has entered 
suit in the Supreme Court against the 
Attorney General of British Columbia, 
asking for a declaration of its rights 
and liabilities under the British Colum- 
bia Taxation Act. 

Actual mining done during 1921 in 
the Nanaimo Mineral Survey district, 
which takes in Vancouver Island and a 
considerable section of the British 
Columbia lower mainland, has not been 
equal to average years, though a report 
prepared by William M. Brewer, resi- 
dent mining engineer, indicates that 
there has been considerable develop- 
ment work and a tendency has been 
displayed by operators to prepare for 
better market conditions. 


Hazelton— All the vast territory 
known as the Omineca, the Peace River 
district, and the Cariboo are included 
in the area over which John D. Gallo- 
way, resident mining engineer, has 
jurisdiction. As to mining conditions 
in 1921, Mr. Galloway reports that there 
was little lode-mineral production, but 
that the placer gold output increased 
substantially. Many properties were 
under development and _ considerable 
prospecting was done. There are now 
in the northeastern district, according 
to Mr. Galloway, a number of prospects, 
which should prove attractive to those 
who are looking for prospects. Placer 
mining was vigorously pushed in the 
Cariboo in 1921. The old Bullion mine, 
at Quesnel Forks, once the most im- 
portant hydraulic mine in _ British 
Columbia, was reopened. The Silver 
Standard mine and concentrator at 
Hazelton, were closed—all of the year, 
but it is expected that operations will 
be resumed in the spring of 1922. De- 
velopment of a promising coal property 
on the Telkwa River was started during 
the year. This property is known as 
the Betty mine. 

As far as known, the only ore ship- 
ments made this year were a carload 
of concentrates from the Silver Stand- 
ard (clean-up of mill bins), a shipment 
from the Hazleton View, and a few 
tons as. test shipments from different 
properties. The production of placer 
gold was estimated at $80,000, as com- 
pared with $69,000 in 1920. 


Alice Arm—Considerable road work 
has been done in the Alice Arm district 
in the last few months. There is now a 
good trail up the Illiance River Valley, 
and the Provincial Mines Department 
has assisted in trail construction on the 
northeast fork of the Kitsault River 
as well as in other parts of the district. 
This is facilitating actual mining as 
well as prospecting. The Moose group, 
in the Kitsault River section, has con- 
siderable ore in the bunkers awaiting 
shipment. Development work is said 
to have disclosed a large body of ore. 


Stewart—The Bear River Bridge, 
which was washed out recently, is being 
replaced by the provincial government. 
The Salvator group, on the south side 
of the Marmot River, will be worked 
all winter. 


Coalmont—It is stated that a dis- 
covery of amber has been made on the 
property of the Coalmont Collieries, in 
the Coalmont district. The favorable 
opinion of Edwin §. Oliver, of the Oliver 
Chemical Processes Syndicate, as to 
this respect, is said to have been con- 
firmed by reports made on samples 
forwarded to Ottawa and New York 
chemists. 


Trail—The Consolidated smelter re- 
ceived 5,756 tons of ore from Dec. 15 
to Dec. 21 inclusive: Of this the Josie 
mine at Rossland shipped 102 tons and 
company mines the rest. 


Nelson—Organization of the newly- 
formed Mining Assocjation of Eastern 
British Columbia has been completed, 
and the following officers named: 
President, R. Randolph Bruce, Winder- 
mere; vice president, J. P. McFadden, 
New Denver; secretary-treasurer, W. H. 
Burgess, Kaslo; executive, W. A. 
Cameron, New Denver; James Ander- 
son, Kaslo; E. G. Montgomery, Kim- 
berley; W. T. McDowell, Ymir; Douglas 
Lay, Rossland; S. S. Fowler, Riondel; 
L. H. Biggar, Slocan City; Clarence 
Cunningham,* Alamo; T. W. Bingay, 
Trail; S. G. Blaylock, Trail; J. H. 
Turner, Nelson. The _ organization’s 
activities, it is expected, will be largely 
directed towards securing of legisla- 
tion favorable to the mining industry. 


TEXAS 


Sulphur Beginning To Move on 
Gulf Coast 


Gulf—-It is reported in Galveston that 
three British steamships will load at 
once with crude sulphur, from the Texas 
Gulf Sulphur Co., for Australia. Large 
quantities of sulphur also have been 
sold to European countries. Movement 
of this sulphur will begin about Jan. 1, 
it is expected, shipments being made 
from Galveston, Texas City, and Free- 
port. 

During the reconstruction period, 
European stocks of brimstone have be- 
come nearly depleted, and the outlook 
for renewed exports is bright. Another 
sign of an impending improvement in 
this industry is the construction at 
Galveston by the Texas Gulf Sulphur 
Co. of concrete storage bins and loading 
equipment that will make it possible to 
lead a ship in eight hours, and will in- 
sure a large stock on hand for imme- 
diate export. It has been stated in 
Houston that the Union Sulphur Co., 
of Sulphur, Louisiana, has recently pur- 
chased the sulphur rights at Damon 
Mound, Brazoria County, Tex., and 
acreage in Liberty County. 


KOREA 


Unsankinko—The October clean-up 
of the Oriental Consolidated Mining Co. 
was $92,870, compared with $83,773 in 
September. 


MICHIGAN 
The Copper Country 


Refined Copper Output for 1921 39 Per 
Cent of Normal—Material and 
Labor Costs Lower in 1922 


By M. W. YOUNGS 


Houghton — Only seven properties 
have been in operation in the Lake 
district throughout the year, the Calu- 
met & Hecla and subsidiary mines hav- 
ing suspended on April 1. Refinery 
production for the year in the district 
is estimated at 39 per cent of normal, 
including the output of the Calumet 
smelters. Of the seven properties in 
operation, only four are producers, 
Copper Range, Quincy, Mohawk and 
Wolverine. The Seneca, Mayflower and 
Arcadian are engaged in development 
work. 

Production of refined copper in 1921 
is estimated at 107,000,000 lb. Of this, 
45,000,000 lb. was produced the first 
three months, leaving 62,000,000 for the 
remaining nine months’ period of cur- 
tailment. The average per month for 
the nine months was 6,890,000, as com- 
pared with 22,500,000 normally. 

Refined copper production fell off 
somewhat in December in the Michi- 
gan Lake district, the output being 
estimated at 7,500,000 lb. or 33 per 
cent of normal. Throughout the 
greater part of the month there were 
eleven furnaces in blast, against fifteen 
in November. Calumet & Hecla had 
seven, Copper Range (Michigan) thre2, 
and Quincy one. Both Copper Range 
and Quincy continued to add a few 
men to their underground forces. 

Copper Range, Quincy and the Stan- 
ton mines will finish the year with no 
more than normal stocks of metal on 
hand. Calumet & Hecla, however, still 
has a considerable surplus in spite of a 
large volume of sales throughout the 
year. These stocks are at least suffi- 
cient to prolong the period of suspen- 
sion of mining operations until spring 
and when production is resumed it prob- 
ably will be on a basis of not more 
than 50 per cent at the start. 

Quincy, it is estimated, will finish the 
year with a production close to 15,000,- 
000 lb., as compared with 19,216,070 
in 1920. Quincy started to curtail in 
1920 owing to depressed conditions and 
on April 1 of this year made a more 
drastic curtailment, working on a four- 
day schedule instead of six. In Novem- 
ber there was a return to almost a 
full-time basis but forces were not 
materially increased. The tenor of 
Quincy rock shows no falling off with 
depth. 

Copper Range will produce upwards 
of 30,000,000 lb. this year. A partic- 
ularly pleasing development at the 
Copper Range mines has been the 
steady improvement in the character of 
the ground opened in Trimountain, 
where a heavy program of drifting has 
been in progress throughout the year. 
The rock in the Champion mine con- 
tinues rich and though Baltic has shown 
no improvement the average yield for 
the three mines for the year should be 
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close to 40 lb. of copper per ton of 
rock stamped. 

Mohawk’s production for the year 
was approximately 14,000,000 lb., and 
Wolverine’s about 4,000,000. Mohawk 
is carrying on a normal program of 
development work and producing to the 
capacity of its mill. 

Of the properties under development, 
Seneca is the most advanced and should 
become a regular producer on a fairly 
large scale in the latter part of 1922. 
Before this stage is reached a new hoist 
must be installed at the Seneca shaft. 

Arcadian Consolidated has resumed 
sinking in the New Baltic shaft, which 
will be sunk to a depth of 1,060 ft., 
from which level a drift will be driven 
south to connect with the 1,050 level 
of the New Arcadian shaft. This drift 
will parallel the south drift from the 
ninth level. 

Mayflower, in its new operation on 
the 1,450 level, is getting into fairly 
good looking ground to the north, 
although considerable trap is in evi- 
dence. 

Calumet & Hecla is still aggressively 
pushing its geological research work in 
an effort to establish certain rules for 
the location of copper deposits. Some 
interesting theories are being put to 
practical test and there is a good deal 
of encouragement in progress to date. 

Material and labor costs will be about 
normal in 1922 and will have a favor- 
able effect on mining costs. High 
freight rates still continue, however, 
and this will be the biggest abnormal 
factor in cost items. 


Gogebic Range 


Overwinding Accident at Pabst Mine— 
Mild Weather Aids Stripping 


Ironwood—An overwinding accident 
occurred recently with the electric hoist 
at “H” shaft of the Pabst mine, with 
some damage to the equipment but no 
other serious results. It is thought 
that one of the skips, which are run in 
balance with a single drum, was lowered 
a hundred feet or so below the dump 
when the other was rung up from the 
bottom to the next level to be filled. 
This was far enough to release the lock 
on the reverse gear of the hoist and 
permit the engineer to reverse the hoist, 
which he evidently did when he next 
started up. The empty skip was pulled 
up to the sheave, the 1%-in. rope was 
broken and the skip dropped 2,000 ft. to 
the bottom of the shaft. The shaft was 
was not damaged except at the bot- 
tom, and the safety devices, of which 
the hoist had two independent systems, 
stopped the hoist before the rope was 
in the engine house. There must have 
been some error in the setting of the 
safety stops although they were checked 
at frequent intervals. The safety stops 
used were of the most modern type. 

Mild weather has continued surpris- 
ingly long this winter and been a great 
aid to the stripping operations under 
way at the open pits. Past the middle 
of December the thermometer did not 
drop below 15 deg. and was often above 
25 deg. above zero. 


Marquette and Menominee Ranges 


Three Mines Resume on Menominee 
Range—Cleveland-Cliffs Unwater- 
ing North Lake—Imperial 
Mine Hoisting Ore 


By WILLIAM N. NEWETT 


Ishpeming—The Fogarty and Baltic 
mines of the Verona Mining Co. and the 
Balkan mine of the Balkan Mining Co., 
on the Menominee Range, have re- 
sumed mining operations. Both com- 
panies are subsidiaries of Pickands, 
Mather & Co. The Balkan has been 
closed since June; the other two since 
August. About 350 men have been 
given employment on a full-time basis. 
The wage scale varies from $2.10 on 
surface to $2.75 underground and is 
far below the scale which was in effect 
when the properties were shut down. 

Rapid progress is being made with 
the construction of the blast furnace 
which is to be operated in connection 
with the West Chapin Mining Co. and 
a large part of the material is now 
on the site. It is planned to erect a 
chemical plant later. The furnace will 
produce charcoal iron and will be the 
fifth furnace of this type in the Lake 
Superior region. None of these fur- 
naces is being operated at present, 
but the one at Marquette, belonging 
to the Pioneer Iron Co., will be blown 
in as soon as repairs now being made 
to the stack are completed. 

The Cleveland-Cliffs Iron Co. has 
started the task of unwatering North 
Lake, which is a short distance from 
the company’s Barnes-Hecker mine on 
the Marquette Rarige. Considerable 
water was encountered underground 
and it was thought that the lake water 
was finding its way into the workings. 
There are 368,000,000 gal. of water 
and silt to be removed from the lake. 
About one-half is silt. Electric-driven 
centrifugal pumps will be used in the 
work. It is estimated that five months 
will be required to unwater. The 
water will be sent to the Carp River. 
This is the second instance where the 
Cleveland-Cliffs Iron Co. has unwatered 
a lake. Some years ago Lake Angeline, 
in Ishpeming, was pumped out. About 
800,000,000 gal. was handled. 

The Imperial mine is now hoisting 
ore, the skips having been placed in 
commission a few days ago. This is 
the first iron mine to be opened by 
Henry Ford. About 160 men are em- 
ployed. All ore will be placed in 
stock for shipment to the River Rouge 
furnaces next season. Ford’s wage 
scale is $4.80 a day for the first thirty 
days, then $6 a day. The scale ap- 
plies to all alike. 


MINNESOTA 


Riverton — Extensive surface-plant 
improvements have been made during 
the last two months at the Sagamore 
mine of the John A. Savage Co. Foun- 
dations were laid for a screening and 
drying plant which is is believed will be 
the largest and most modern structure 
of its kind in the Superior district. 


COLORADO 


Shutdown of Moffat Road Postponed— 
Mine Executives To Meet at Denver 
—C. F. & I. Co. To Increase 
Operations at Pueblo 


(From Our Special Correspondent) 


Denver—Court proceedings which 
threatened the immediate closing down 
of the Moffat railroad have been post- 
poned, pending adjustments which it is 
hoped will bring the revenues of the 
company to a level approximating oper- 
ating costs. In granting an extension, 
Judge Johnson scored residents and 
business men in the territory served by 
the road for their failure to co-operate 
with the company by diverting business 
legitimately belonging to this line, to 
other carriers. The road serves the 
northwestern part of the state, and a 
territory rich in agricultural and min- 
eral resources, but, owing to its heavy 
grades over the Continental Divide, is 
expensive to operate. 

The response to an inquiry sent out 
by the Colorado Metal Mining Associa- 
tion has been so general, that the exec- 
utive committee has decided to arrange 
for a conference meeting of mine man- 
agers and superintendents to convene 
during the annual meeting of the asso- 
ciation in January. The conference will 
be held on Jan. 16, at the State Capitol 
Building in Denver, and will consider 
problems directly connected with mine 
operations. 


Telluride—Shipments of concentrate 
during November were as follows: 
Smuggler-Union, 60 cars; Tomboy, 45 
cars; total 105 cars. 


Cripple Creek—The Moonlight Gold 
Mining Co. has developed a shoot of 
$15 ore in territory west of the old 
shaft. 


Alma—The Queen company, operating 
on Mt. Bross, has started its air com- 
pressor and is cutting a station at the 
breast of its main tunnel to instal a 
diamond drill. Present plans call for 
about 2,000 ft. of drilling, the holes to 
be run at about 45 deg. to the course 
of the main tunnel to prospect the 
lateral veins. 

The application of the Colorado & 
Southern to reduce service on the 
South Park branch to tri-weekly, does 
not seem to be warranted, as the com- 
pany is failing to make prompt de- 
livery of freight sent over the line, 
under the six-day service. 

The Louisiana & Colorado Mining 
Co. has reduced its force for the win- 
ter, and is cleaning up and shipping the 
high-grade silver ore mined to the A. 
V. smelter at Leadville. 

The new buildings being erected on 
the Silver Wave property are ready 
for occupancy. The force has been in- 
creased and is now working two 
shifts on the new lower tunnel, which 
when completed will cut the known 
oreshoot at a greater depth and sev- 
eral hundred feet in advance of the old 
workings. 

The Pulaski Investment, Mining & 
Prospecting Co., operating on Penn- 
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sylvania Mt. from the Mosquito side, 
is building a new concentrating and 
flotation mill to treat the low-grade 
ore which it is developing. The ore- 
body at present is about 24-ft. wide 
and carries gold, silver, lead and zinc. 
Connections are being made with the 
lines of the Colorado Power Co. All 
units of the mill and mine are to be 
operated by electricity. 

The recent gold strike on the Hard 
To Beat property is holding up well, 
Buildings have been erected and a crew 
of eight men is employed on develop- 
ment. One car of high-grade gold 
quartz has been shipped to the smelter. 

The London Co. is working two 
shifts on the new raise which is being 
driven from the 2200-ft. point in its 
new lower tunnel to connect with the 
working of the old Extension property. 

Several sets of lessees are working 
on the South London and are main- 
taining a monthly output of four to 
five cars of gold ore, assaying 6 to 8 
oz. gold per ton. 

The engineers who have been ex- 
amining the North London workings 
completed the sampling and geological 
work the first of the month. If this 
examination proves satisfactory a new 
mill will be installed in the early 
spring. 


SOUTH DAKOTA 


Cutting Company Resumes—Golden 
Feather Mill Nearly Completed— 
Golden Crest Preparing for 
Work—State Mine In- 
spector’s Report Out 


Lead—According to the annual report 
of Otto Ellerman, State Mine In- 
spector, for the year ended June 30, 
1921, the gold mines treated 1,572,989 
tons of ore having a value of $5,712,- 
853. This was distributed as follows: 
Homestake, 1,484,391 tons valued at 
$5,354,038; Trojan, 88,598 tons valued 
at $358,815. Placers, $1,000. The Re- 
finite Company used 1,000 tons of alu- 
minum silicate in the manufacture of 
water softener. The U. S. Gypsum 
Co. mined 8,223 tons of gypsum. The 
Dakota Plaster Co. treated 3,933 tons of 
gypsite. The King Mica Co. shipped 
one car of mica and Dennis Henault 
shipped 6 tons of the same material. 
The Meywood Chemical Co. shipped 950 
tons of lithia ore to its refining plant 
in New Jersey. The quarries were ac- 
tive with an increased production of 
limestone and ‘structural materials. 
The coal mines produced 9,000 tons of 
coal. 

There were employed in the metal 
mines during the period covered an aver- 
age of 1,717 persons. The coal mines 
employed thirty-three and the quarries 
158. 

There occurred 565 accidents, classi- 
fied as follows: Fatal, three; serious 
(time lost more than fourteen days), 
86; and slight, 476. 

The general mining conditions show 
an improvement. The labor situation 
has been relieved and there is a tend- 
ency towards a return to normal with 
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increased activity in all branches of the 
industry. 

Deadwood—The Cutting Mining Co., 
has resumed work at its property and 
the shaft is being unwatered. New 
pumps are being installed and develop- 
ment work will be started at the 500 
level as soon as the water is removed. 

The Golden Crest property is being 
put in shape for continued work. The 
force will be increased after Jan. 1 and 
it is probable that the cyanide plant will 
be placed in commission this coming 
year. 

The Golden Feather mill is nearing 
completion. Ten stamps are being in- 
stalled and will be ready for operation 
during January. Amalgamation will be 
used at the start but a cyanide annex 
will be added soon... This company has 
taken over the Monarch mine and will 
work it along with its own property. 

At the Eagle Bird the tunnel is be- 
ing continued and has reached a dis- 
tance of over 900 ft. There remains 
600 ft. to drive and this will be com- 
pleted early in 1922. 


NEW MEXICO 


Mining in the State Reviewed—Eighty- 
five Mine Principal Shipper— 
Mogollon Active 


By JAMES P. PORTEUS 


Lordsburg—tThe salient features of 
mining in New Mexico during 1921 
were the comatose condition prevailing 
in the copper industry, the steady pro- 
duction of gold and silver in the Mon- 
gollon district, a decrease in zinc, lead, 
silver, iron, manganese, and fluorspar 
production generally with the closing 
of many rnines, and, more specifically, 
the blocking out of a large quantity of 
siliceous copper ores in the Calumet & 
Arizona’s Eighty-five mine, in the 
Lordsburg district. The big copper 
properties with plants at Santa Rita, 
Hurley, and Tyrone were affected like 
all others in the Southwest, and are 
still marking time. The Fierro-Hano- 
ver camp became inactive when the 
zinc and iron mines shut down about 
Oct. 1. 

A reduction of freight rates on zinc 
ores to the Kansas. smelters from this 
field, recently made, looks favorable, 
but a corresponding reduction in iron 
and manganese rates must also be made 
before these commodities can move. 
Copper ores were shipped continuously 
from the Lordsburg district until Nov. 
1. The ore shipments from this dis- 
trict for the last twelve months from 
Dec. 1, 1920, to Dec. 1, 1921, amounted 
to 355 carloads, a total of 17,222 tons 
of copper and silver-lead ores. The 
approximate value was $275,555. The 
bulk of this tonnage has come from the 
Calumet & Arizona’s Eighty-five, which 
was a steady shipper up to Nov. 1 when 
the smelter stockpiles were reported 
full. Ores extracted since then have 
been stored in pockets, bins, and dumps 
at the mine. No stoping was done dur- 


ing this period; only ores mined in 
course of development were moved. It 
is estimated that the ores blocked out 


in the last year would more than pay 
the purchase price of the property, 
which was bought about eighteen 
months ago for over a million dollars. 

The Co-operative mine has shipped 
during the year a total of about 600 
tons of lead-silver ores to the El Paso 
smelter. The total value was $34,200, 
an average of $57 per ton. The Last 
Chance mine was taken over early in 
the year by John H. White and asso- 
ciates, and work was started in April. 
Since that time about 30,000 tons of 
straight silver ore, averaging 15 oz. or 
better, has been blocked out. A fifty- 
ton mill and a power house are being 
built. 

The Mogollon Mines Company at 
Mogollon, continued working steadily 
throughout the year. Its production 
for eleven months up to Dec. 1 has 
been 5,544 oz. gold and 280,000 oz. 
silver, compared with 5,400 oz. gold and 
289,000 oz. for the same period last 
year. Ore milled by the company has 
amounted to 44,915 dry tons in eleven 
months this year, compared with 37,979 
dry tons in the same period last year. 
This ore came from the Last Chance, 
Confidence, and Deadwood mines. Lump 
fluorspar ores from Lordsburg and a 
milled product from, Las Cruces were 
shipped intermittently. 


ARIZONA 


Tom Reed Mill To Handle Custom Ores 
By JAMES H. MCCLINTOCK 


Kingman—The Tom Reed Gold Mines 
Co., at a directors’ meeting in Los 
Angeles, gave W. B. Phelps, superin- 
tendent, authority to contract with 
mine owners of the Oatman section for 
the milling of custom ore, the con- 
tracts to be based on the percentage of 
recovery shown in compiling the re- 
sults of a two-weeks’ experimental run 
recently completed. The mill has been 
making as high as a 98 per cent 
saving on Tom Reed ore, in gold and 
silver. There is little in the Tom Reed 
ore save silica and the precious metals. 
The mill is expected to care for about 
125 tons a day. 

About 50 tons a day of Big Jim ore, 
brought by tramway, are being handled 
in the United Eastern mill. The main 
shaft of Big Jim is being carried down 
to the 750 level. 

The mill of the C.0.D. Mines Co. has 
resumed operation, with W. Rith in 
immediate charge. About fifty miners 
are taking out ore. The main shaft 
is 500 ft. deep. 


Globe—E. G. Deane, manager of the 
Superior & Boston, states that the com- 
pany within a short time will be em- 
ploying its full crew of 125 men. 
Miners are now being employed for 
stoping on the 400 and 600 levels of 
the Footwall vein. Medium-grade cop- 
per-silver ores are to be sent to the 
International smelter at Miami, the 
higher grade being held until resump- 
tion of copper smelting at El Paso. 
This better ore samples about 8 per 
cent copper and 30 oz. silver. 
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CALIFORNIA 


Central Eureka Gets New Option on 
South Eureka 


San Francisco — According to local 
reports the blue sky law of California 
has.begun to show its teeth. In connec- 
tion with the Silver Hills of Nevada 
fiasco, it is alleged that Don C. 
Aldridge, a stock broker, manipulated 
the prices for this stock by a system of 
“cross sales.” Aldridge’s license has 
been revoked by the commissioner of 
corporations. It will be remembered 
that W. J. Loring, president of the 
company, issued a statement in Septem- 
ber, 1921, to the effect that the Silver 
Hills property was practically worth- 
less and that the company would 
endeavor to find another mine. (Eng. 
and Min. Jour., Oct. 29, 1921, p. 714.) 


Grass Valley—The North Star Mines 
Co. is increasing its activity in devel- 
opment work, particularly upon its low- 
est levels. 

Control of the “Bullion” property by 
the Intermountain Development Co., of 
Salt Lake City, is announced in local 
reports which intimate that work on 
the property may be resumed. 

Sutter Creek — Central Eureka has 
secured a new option on the South 
Eureka. This amounts to practically 
a renewal of the old one and gives 
Central Eureka until,Feb. 1, 1923, for 
further development of South Eureka’s 
ground. A new 85-ft. steel headframe 
and electric hoist are almost completed 
and the physical appurtenances of this 
mine are in excellent condition for 
further development at depth. 

Redding—The wire rope tram from 
the Hornet mine of the Mountain 
Copper Co. to Mathewson on the South- 
ern Pacific will be put in commission 
Jan. 15, 1922, it is reported. 

Downieville— The Wheeler mine in 
the Downieville district is reported to 
be milling gold ore from a promising 
vein. 


NEVADA 


Simon Silver-Lead Flotation Plant In- 
creasing Tonnage—Rochester Sil- 
ver’s November Output Above - 
Normal 


Rochester—November production by 
the Rochester Silver Corporation was 
5,071 tons, recovered value $68,000, and 
operating profit $21,440. This is above 
normal for this company, although 
October was also a good month, produc- 
tion being 4,780 tons and recovered 
value $63,000. Mine conditions are 
said to be good, with ore of excellent 
grade being mined from a lens opened 
up in October in the foot-wall section 
of the east vein on the 100 level. 

Mina—The flotation plant of the 
Simon Silver-Lead Mines Co. is now 
being operated two shifts and tonnage 
gradually increased. The plant was 
shut down for four days during the 
second week in December owing to dis- 
continuance of electric power during 
that time. The first car of silver-lead 
concentrates has been shipped to the 





smelter at Midvale, Utah, and there is 
a car of zinc concentrates ready for 


shipment to the company plant at Har- 


bor City, Cal. At the Mabel mine, 
operated under option by the West End 


’ Consolidated Mining Co., of Tonopah, 


the shaft has reached a depth of 100 ft. 
below the tunnel level and a station is 
being cut preparatory to crosscutting 
to the veins and drifting. 

Divide—The Tonopah Divide mine’s 
production for November was 1,741 
tons, average value per ton being 
$29.12, and the gross value $50,697. 
This is approximately the same as for 
the previous month. A new double- 
drum hoist was installed in December, 
and production was curtailed for nine 
days. The usual development footage 
is maintained, with no new develop- 
ments of importance. Shaft sinking 
will not be resumed until the 1,200 sta- 
tions are completed. 


Royston—Many leases are being oper- 
ated in this district, and claim owners 
are busy. Some ore is being saved 
from development work, but the district 
is hardly on a self-sustaining basis as 
yet. In the Betts, or original strike, 
the incline shaft passed into the foot 
wall of the ore at a depth of 40 ft. 
The shaft was continued to a depth of 
53 ft. and a crosscut has been started 
from the bottom toward the west to cut 
the ore on its dip. The Hudson Mining 
Co., owner of the principal portion of 
the district where the development is 
actually being done, is preparing to 
continue sinking its 300-ft. incline shaft 
to the 600 level. 


Tonopah—Production continues nor- 
mal in this district. Bullion shipments 
for November totaled about $650,000. 
The Tonopah Belmont has _ reported 
favorable developments on new ore- 
bodies from 1,100 level. Wages were 
reduced at the West End on Dec. 
16 to conform to the scale paid by 
other Tonopah companies. General 
conditions throughout the district were 
about as usual, with no new discoveries 
of importance reported. Labor condi- 
tions are good. 


Pioche—Ore shipments from _ the 
Pioche district for the week ended Dec. 
23 were confined to the Bristol and 
Black Metal properties which continue 
to ship an average of 60 tons each 
daily to the Salt Lake smelters. The 
Bristol production is largely a silver- 
lead-copper ore which fluxes satisfac- 
torily, and that from the Black Metals 
mine carries an average of 14 ounces 
silver and only 1 per cent of insoluble, 
the ore being limestone impregnated 
with argentiferous manganese and iron. 

Leasers’ ore is going out from an 
increased number of small properties, 
a recent car carrying four lots. The 
total’ tonnage shipped for the week 
was estimated at 770 tons. 

Ely—A shipment of copper, consist- 
ing of 35 cars, was dispatched from 
McGill Dee. 10. This represents the 
final clean-up of the copper stored at 
the smelter of the Nevada Consolidated 
Copper Co. 


UTAH 


Tintic Shipments Decrease—To Un- 
water Lower Levels in Gemini 
and Ridge Valley 


Eureka—The Tintic Standard has 
declared a dividend of 5c. a share. This 
company’s new mill is producing 3,000 
ounces of silver and 1,000 lb. of copper 
daily. Reserves of mill ore in the 
mine are estimated at 511,000 tons, and 
reserves of shipping ore at 343,000 
tons. Recoverable metal from the 
low-grade ore is placed at $12.08 and 
from the high-grade at $34.05 a ton. 

Shipments from the Tintic district 
for the week ended Dec. 19 amount to 
156 cars as compared with 176 cars 
the week preceding. Shippers were: 
Tintic Standard, 49 cars; Chief Consoli- 
dated, 39; Chief Consolidated, 13; 
Victoria, 12; Iron Blossom, 10; Eagle 
& Blue Bell, 9; Centennial-Eureka, 9; 
Dragon, 8; Colorada, 5; Mammoth, 3; 
Empire Mines, 3; Swansea, 3; Gemini, 
3; Bullion Beck, 2; Alaska, 1. 

Water is receding in the lower work- 
ings of the Gemini and Ridge Valley 
mines and it is proposed by the man- 
agement to further lower the level by 
pumping, which it is thought possible 
with the present equipment. The water 
will be pumped into open fissures. With 
the lower levels unwatered leasing in 
these properties is likely to be greatly 
stimulated. 

Park City—Shipments for the week 
ended Dec. 19 were 2,430 tons of ore. 
Shippers were: Judge allied companies, 
1,128 tons; Silver King Coalition, 867; 
and Ontario, 435. 


IDAHO 
Coeur d’Alene District 


Proposed Revision of Mining Law 
Not Popular 


Wallace—At a recent meeting of the 
Wallace Board of Trade the proposed 
revision of the mining laws was re- 
ferred to a standing committee for in- 
vestigation and report. The chairman 
of the committee is L. E. Hanley, min- 
ing engineer and secretary of the 
Hecla Mining Co. The following 
special committee was appointed to act 
with the standing committee: J. E. 
Gyde, attorney for the Bunker Hill & 
Sullivan company; Rush J. White, min- 
ing engineer and chairman of the 
Columbia section of the A. I. M. E.; 
Thomas H. Owens, assistant manager 
of the Federal Mining & Smelting Co.; 
J. J. Day, president and manager of 
the Tamarack & Custer Consolidated 
Mining Co.; and C. W. Newton, general 
manager of the Callahan Zinc-Lead Co. 
The committee recommended that pro- 
test be made against the bill as a 
whole for the reason that some of its 
provisions were regarded impractical 
and that any radical changes in the 
mining laws, which are now generally 
well understood, would result in mych 
confusion and prove detrimental to the 
mining industry. The committee was 
authorized to prepare a formal resolu- 
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tion embodying this view and forward 
the same to the chairman of the house 
committee on mines and mining and to 
the Idaho delegation in congress. 

A strike of unusual interest has been 
made by the Cedar Creek Mining & 
Development Co. on Granite Creek, 
about four miles from Murray. A 
crosscut from drift on the original to 
a parallel vein picked up three stringers 
of ore which have merged into a solid 
shoot of lead-silyer ore, 22 in. thick. 

The strike made on Lookout Moun- 
tain a few months ago is promising. 
Since crosscutting the vein, drifting has 
proved an ore shoot 75 ft. long that 
will average for a width of 6 ft. 30 
per cent lead and 20 ounces silver. 
Where the vein was intersected the 
main ore showing was galena, but this 
soon disappeared and for the past 60 
ft. the drift has been in a body of 
cerussite with streaks and bunches of 
dark crystals carrying 80 per cent lead. 
The company plans to put in a tramway 
in the spring which will deliver the 
ore to the wagon road, where it will 
be loaded on trucks for shipment to 
the Bunker Hill smelter at Kellogg. 
It will require a tram about 1,800 ft. 
long. Control of the property is owned 
in Kellogg. 


Other Districts 


Warren—Los Angeles, Cal., capital 
has taken a lease upon the Thomas 
Creek placers. Investigations are be- 
ing made for a number of other con- 
cerns, particularly with regard to the 
monazite sands found in this section. 

Featherville—-The Hammon Fngi- 
neering Co., of San Francisco, has 
shipped fifty carloads of dredging 
material and supplies. The company 
plans to invest about $1,000,000 and 
two new $150,000 dredges are being 
put in. 

Rocky Bar—The Idaho Gold Corpora- 
tion, of Salt Lake City, headed by Earl 
McIntyre, principal owner of the Mam- 
moth mine, in Utah, and James Ivens, 
a director of the Silver King Coalition 
at Park City, is preparing for active 
operations in and around Rocky Bar. 
Rocky Bar figured largely in gold pro- 
duction in the early days. The com- 
pany has acquired a considerable area. 

At Atlanta, 15 miles east of Rocky 
Bar, interests affiliated with the St. 
Joseph Lead Co. are said to be doing 
some work. 


Hailey—As a result of increased 
acitvity in Blaine County, that section 
will take second or third place among 
the mineral-producing areas of Idaho 
this year, according to a preliminary 
estimate of Stewart Campbell, state 
mine inspector, who states the county’s 
increase in mineral output over 1920 
will be in the neighborhood of $200,000. 
Considerable attention has been directed 
to the region because of the activities 
of Bunker Hill & Sullivan with regard 
to deep development, having in view 
the picking up of commercial ore below 
a series of faults. Federal Mining & 
Smelting Co.’s production from its In- 


dependence property has averaged 
about 20 cars monthly, and the Golden 


Glow re-entered the producing class. 


with an output of 10 cars, netting ap- 
proximately $250,000. 


OREGON 


Bay Horse Mine Expected To Resume 
Shipments Soon 


Huntington—After negotiations ex- 
tending over a considerable period, the 
United States Metals Co. has concluded 
arrangements with the Oregon-Wash- 
ington R. & N. Co. for putting in a 
side-track just below the Bay Horse 
mine. The ore will be dropped from 


the mine to the loading bins by a 
gravity tram, and it, is anticipated 
shipments will be underway to Tacoma 
smelter early in 1922. 


carry 8 per cent copper and consider- 
able silver. Drifting is continuing on 
this level and a fair tonnage is already 
indicated. Crosscutting is being pushed 
on the 2,600 level and although good 
speed is being made it will require two 
months more, it is believed, before the 
copper is reached at this depth. 

The Tuolumne Copper Mining Co. has 
started sinking its Main Range shaft 
from the 1,600 to the 2,400 level, and 
in view of the fact that the zone of 
commercial ore has been located on the 
1,600 level, it is believed, that no time 
will be lost in crosscutting directly to 
a point corresponding to this zone on 
the lower levels, or to drift to it, for 
it is considered possible that the Spread 
Delight vein may be cut on dip by the 
shaft. The ore on the 1,600 level has 
been continuous for some distance, it 
has been found. 











oy 


Schoettner Studio, Butte 





A SHAFT OF THE TUOLUMNE COPPER MINING CO., BUTTE, MONT. 


MONTANA 


Anaconda Reported To Have Made Con- 
tract With Silica Gel Corporation 
—Hibernia Crosscut Near Vein 


By A. B. KEITH 


Butte—In unofficial circles at Ana- 
conda gossip has it that if the Ana- 
conda Copper Mining Co. has closed a 
contract with the Davidson Chemical 
Co., as reported in all probability it has 
to do with the use of the new substance 
known as “silica gel,” the patents cov- 
ering the manufacture of which are 
held by the Davidson company. This 
substance enters materially into a sim- 
plified process of making sulphuric acid, 
in which the Anaconda company is 
greatly concerned in view of its pro- 
posed entry into the fertilizer manu- 
facturing field. Silica gel because of its 
peculiar properties facilitates the mak- 
ing of high-grade sulphuric acid by a 
process hitherto regarded as too expen- 
sive for general use. The product is 
handled by the Silica Gel Corporation, 
which is a subsidiary of the Davidson 
Chemical Co. 

The copper ore developed by Butte & 
Superior on the 2,200 level of the Black 
Rock mine is reported to be looking 
much more promising. The orebody 1s 
said to be from 8 to 12 ft. wide and to 


The crosscut on the 750 level of the 
Hibernia is believed to be close to the 
vein, according to miners, who are 
cutting stringers and finding other 
evidence of the proximity of the fis- 
sures. The Hibernia is owned by the 
Davis-Daly Copper Co., and at present 
is the only property of the company in 
operation. 

Elkhorn—Shipments of concentrates 
from the Elkhorn mill of the Boston & 
Montana Development Co. have com- 
menced. Recovery is reported to be 
about 90 per cent. 


MEXICO 
Sonora 


Mexican Corporation Gets Silla Mines 


Nogales—The Silla mines, about 60 
miles east of Mazatlan, Sinaloa, are 
reported to have been transferred to 
the Mexican Corporation, a_ holding 
company for the National Mining Cor- 
poration of London. The deal was 
made through W. J. Mitchell and 
Harold S. Gay, of Nogales, Ariz. 

The old quartz mill at Planchas de 
Plata, 20 miles southwest of Nogales, 
has been sold as junk and will be torn 
down. 
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THE MARKET REPORT 
business than last week. European 


Daily Prices of Metals 























Copper, N. Y., Tin Lead Zine 
net refinery* ae 

Deo Electrolytic. | 99 Per Cent Straits N. Y. St. L. St. L. 
22 13.625 32.125 32.50 4.70 4.35@4.40/4.85@4.90 
23 13.625 32.125 32.50 4.70 4.35@4.40/4.85@4.90 

24 13.625 32.825 32.50 4.70 4.35@4.40 4.85 

a eer ae ee ee ee ee ouxa. Pi theese th Gaede 
97 13.625 32.375 32.75 4.70  |4.35@4.40/4.80@4. 85 
28 13.625 32.75 33.125 4.70 4.375:a 4.40|4. 80@4.85 














*These prices correspond to the following quotations for copper delivered: 


for the week. 
The above quotations are our appraisal 


13.875c. 


of the average of the major markets based 


generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 


is the normal basing point, or as otherwise 


noted. All prices are in cents per pound. 


Copper is commonly sold “delivered,” -which means that the seller pays the freight from 


the refinery to the buyer’s destination. 
Quotations for copper are for ordinary 


forms of wire bars, ingot bars and cakes. 


For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 


shapes. Cathodes are sold at a discount of 0 


Quotations fer zinc are for ordinary Prime Western brands. 
basis of spot American tin, 99 per cent grade, 


.125c. per lb. : 
Tin is quoted on the 
and spot Straits tin. 


























London 

Co 

= Tin Lead Zino 
Deo. Standard Eleetro- 

Spot | 3M lytic Spot 3M Spot 3M Spot 3M 

22 66} | 671 743 | 1703| 1723 | 253 | 248 | 273 | 278 
23 | 664 671 744. | 171 1727 | 25 243 | #273 | 273 
he eee | a : Be. 
28 66 | 674 74 1724 | i743 | 24%, | 243 | 278 | 273 


























The above table gives the closing quotations on the London Metal Exchange. All 


prices in pounds sterling per ton of 2,240 Ib. 








Silver and Sterling Exchange 
































Silver | Silver 
Eaohains | New York | New York fetes: | dak | Now Fat 
Dee, | « Cheeks” Desestie Poses London|| Dee. | «Che ks” | Demastie Foreign | London 
Origin Origin | Origin Origin 
22 420 998 654 35% || 26 hana a — 
23 417i 993 643 342 || 27 419 998 643 ae 
24 4188 993 642 34; |! 28 4183 993 65 354 























New York quotations are as reported by Handy & Harman and are in cents per 


troy ounce of bar silver, 999 fine. London 


quotations are in pence per troy ounce of 


sterling silver, 925 fine. Sterling quotations represent the demand market in the forenoon. 
Cables command one-half cent premium. 








Metal Markets 
New York, Dec. 28, 1921 


The extreme quietness which has 
characterized the metal markets during 
the last week was expected, and will no 
doubt continue until the first week of 
January. Although orders have been 
few, prices have been well maintained, 
which is most encouraging. In the dull 
periods early in the year, prices would 
usually be shaded in an attempt to at- 
tract business, but this is no longer the 
case. The reasons are that producers 
are in a better financial condition, and 
also feel that prices are likely to ad- 
vance rather than go lower. 


Copper 

The larger producers continue to ask 
14c. for first quarter deliveries, but, as 
was true last week, have been unable to 
-secure domestic orders at that price. 
Several interests have been willing to 
take orders at 13.875c., delivered, and 
in the last day or two, two or three mil- 
lion pounds could have been obtained 
for January delivery at nearby points 
for 13.75c. Practically no business has 
been done at any level. Export orders 
have also declined but not to the extent 
that domestic business has. Prices have 
been firm; in fact, producers have prob- 
ably netted slightly more on export 


quotations are generally 14.125@14.25c., 
c.i.f. 


Lead 


The official contract price of the 
American Smelting & Refining Co. con- 
tinues at 4.70c. There is some disposi- 
tion to quote 5 or 10 points above 
this, especially for desilverized lead, but 
practically all of the business has been 
done at the lower level. It has been 
small. In the Middle West the market 
has also been quiet. Chemical lead was 
obtainable early in the week and pos- 
sibly still is, at 4.35c. in at least one 
quarter, but other producers are quot- 
ing as high as 4.425c. Desilverized is 
selling at from 10 to 15 points pre- 
mium, and good corroding lead has 
sold as high as 4.60c., Chicago, in the 
last two or three days. Some pro- 
ducers are entirely sold out up to Feb- 
ruary. Reports are current of Ameri- 
can lead going to Europe. A small 
amount has been sold, but it is hardly a 
paying business yet. The London spot 
price fell off markedly today, the quo- 
tation incidentally being split closer 
than has been the case since pre-war 
days. 

Zinc 

Business has been exceedingly dull 
with many producers quoting nominal 
prices above the market. There is no 
pressure to sell, and with ore at pres- 
ent prices there is little or no more 
profit than was obtainable when the 
price of zinc was 4.25c. High-grade 
is in somewhat better demand at un- 
changed prices of 6c. with freight 
allowed. 

Tin 

Tin has also been quiet over the 
Christmas holiday, the absence of Lon- 
don quotations yesterday being an 
added reason for lack of interest in the 
local market. Electrolytic is available 
in small amounts at approximately the 
same prices as are asked for Straits. 
The 99 per cent grade is in somewhat 
freer supply, but nearly all of the tin 
now being handled is of the Straits 
variety. Tin for forward deliveries is 
generally quoted at the same prices 
as for spot. 

Arrivals of tin, in long tons: Dec. 
17th, Straits, 200; 21st, London, 440; 
22d, Straits, 215; 23d, London, 150; 
24th, Liverpool, 50; 27th, Liverpool, 
365. 


Gold 


Gold in London: Dec. 22d, 97s. 9d.; 
23d, 98s. 1d.; 28th, 97s. 10d. 


Foreign Exchange 
The exchange market has been ex- 
ceedingly quiet at steady prices. Any 
decided demand would no doubt in- 
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crease quotations, for the market has 
an upward tendency. On Tuesday, 
Dec. 27th, francs were 8.045c.; lire, 
4.405c.; and marks, 0.545c. New York 


funds in Montreal again declined to . 


new low levels and yesterday were 
quoted at 644 per cent premium. 


Silver 


The market has been featureless, 
with practically no business doing over 
the Christmas holidays, and these con- 
ditions are likely to continue until 
after the New Year. 

The market closes dull, with tend- 
ency uncertain. 


Mexican Dollars—Dec. 22d, 492; 23d, 
494; 24th, 493; 27th, 493; 28th, 492. 


Other Metals 


Quotations cover wholesale lots unless 
otherwise specified. 

Aluminum—20c. per Ib. for 99 per 
cent grade; 19c. for 98@99 per cent; 
18c. for 94@98 per cent. Outside mar- 
ket nominal at 17@18c. for 98@99 per 
cent virgin grades. 


Antimony—Chinese and Japanese 
brands, 4.50c.; W. C. C. brand, 5.25@ 
5.75c. per lb. Cookson’s “C” grade, 
spot, 9c. per lb. Chinese needle anti- 
mony, lump, nominal at 4c. per Ib. 


Iridium—Nominal, $150@$170 per oz. 
Palladium—Nominal, $55@$60 per oz. 


Platinum—$80@$84 per oz. Market 
quiet. 


Quicksilver—$49@$50 per 75-lb. flask. 
San Francisco wires $49.50. Market 
better. 


The prices of the following metals 
remain unchanged from the figures 
published in these columns on Dec. 3: 
Bismuth, Cadmium, Cobalt, Molyb- 
denum, Monel Metal, Nickel, Osmium, 
Rhodium, Selenium, Thallium and 
Tungsten. 


Metallic Ores 


Manganese Ore—23@24c. per unit, 
seaport; chemical ore, $55@$60 per 
gross ton, lump; $75 per net ton, pow- 
dered. Nominal. , 

The market is generally exceedingly 
quiet, and prices on the following ores 
remain unchanged from the figures 
published in the Market Report in the 
Dec. 3 issue: Chrome, Iron, Magne- 
tite, Molybdenum, Tantalum, Titanium, 
Tungsten, Uranium, Vanadium, Zircon, 
and Zirkite ores. 


Zinc and Lead Ore Markets 


Joplin, Mo., Dec. 24—Zinc blende per 
ton, high, $29.10; basis 60 per cent 
zinc, premium, $29; Prime Western, 
$28; fines and slimes, $26@$24; aver- 
age settling price, all grades of zinc, 
$25.67. 

Lead, high, $59.90; basis 80 per cent 
lead, $57; average settling price, all 
grades of lead, $58.09 per ton. 

Shipments for the week were: Blende 
11,142; lead, 2,498 tons. Value, all 
ores, for the week, $431,190. 

Around 2,500 tons of 56 per cent zinc 
ore was purchased on a basis of $30, 
considered, with the present market 
conditions, a better buy by the pur- 





chaser than 60 per cent zinc ore on the 
prevailing basis of $28. With four 
points off, at one dollar per point, the 
ore brought about $24 per ton. 

Platteville. Wis. Dec. 24—Blende, 
basis 60 per cent zinc, $30. Lead ore, 
basis 80 per cent lead, $58 per ton. 
Shipments for the week: Blende, 84 
tons. Shipments for the year: Blende, 
10,896; lead ore, 1,793 tons. Shipped 
during the week to separating plants, 
623 tons blende. 


Non-Metallic Minerals 


Feldspar—No. 1 pottery grade, $6.50 
per long ton; soap grade, $7.50, f.o.b. 
North Carolina points. No. 1 Canadian, 
ground, $23, f.o.b. Ohio points. 


Fluorspar—Gravel, guaranteed 85 per 
cent CaF. and not over 6 per cent silica, 
$20 to $22.50 per ton, f.o.b. Kentucky. 
Enamel grades, $32.50 to $50. F.o.b. 
New Mexico points, 85 per cent grade, 
$12.50 per ton; 95 per cent, $25; 97 
per cent, $30. 


Fuller’s Earth—16 to 30 mesh, $20 
per ton; 30 to 60 mesh, $20; 60 to 100 
mesh, $17; 100 mesh and over, $15, 
f.o.b. Pennsylvania points. Market 
quiet. 


Graphite—Ceylon lump, first quality, 
53@64c. per lb.; chip, 4@5c.; dust, 
23@3%c.; No. 1 flake, 5@7c.; amorph- 
ous crude, $15@$42.50 per ton. All 
f.o.b. New York. 


Tale—20 to 200 mesh, $7@$12 per 
ton, f.o.b. Vermont; $8.25@$13, f.o.b. 
points in Georgia. 


Generally dull markets exist for 
the non-metallic minerals, and there is 
no quotable change in the following 
from the prices published in our Dec. 3 
issue: Asbestos, Barytes, Bauxite, 
Borax, Chalk, China Clay, Emery, 
Gypsum, Kaolin, Limestone, Magnesite, 
Mica, Monazite, Phosphate Rock, Pumice 
Stone, Pyrites, Silica and Sulphur. 


Mineral Products 


Arsenic—7@Tic. per lb., f.o.b. New 
York; 64@7c. for imports. 


Potassium Sulphate—Powder, domes- 
tic, 90c.@$1 per unit, basis 90 per cent, 
f.o.b. New York. 


Sodium Nitrate—$2.30 per cwt. ex 
vessel, Atlantic ports. 


Copper Sulphate— Large crystals, 
5.65c. per Ib.; small crystals, 5.55c., f.0.b. 
New York. 


The price of Sodium Sulphate is un- 
changed from the quotations published 
Dec. 3. 


Ferro-Alloys 


Ferrochrome—Carload lots, spot and 
contract, 60 to 70 per cent chromium, 
6 to 8 per cent carbon, 12c. per Ib. of 
chromium contained; 4 to 6 per cent 
carbon, 13c., f.o.b. works. 


Ferromanganese—English and Ger- 
man, $58.35@$54, c.if. Atlantic sea- 
ports. Other quotations unchanged. 

No quotable changes have taken place 
in the following ferro-alloys from the 
prices quoted in the Dec. 3 issue: Fer- 


rotitanium, Ferrocerium, Ferromolyb- 


denum, Ferrosilicon, Ferrotungsten, 
Ferro-Uranium, and Ferrovanadium. 
Metal Products 


Copper Sheets — Current New York 
list price, 21.25c. per lb.; wire, 15@ 
15.25c. 

Yellow Metal— Dimension sheets, 
17.75¢c.; sheathing, 16.25c.; rods § to 3 
in., 14.75c. 


Zine Sheets—$8.50 per 100 lb. less 8 
per cent on carload lots, f.o.b. works. 

Lead Sheets and Nickel Silver, un- 
changed from Dec. 3 quotations. 


Refractories 


Chrome Brick—$43@$45 per net ton. 

Fire Brick—First quality, 9-in. 
shapes, $28 per 1,000, Pennsylvania, 
Ohio, and Kentucky. 

Magnesite Brick—9 in. straights, $52 
@$55 per net ton, f.o.b. works. 

Silica Brick—9 in., per 1,000, $28 
@$40 in carload lots, f.o.b. shipping 
points. 

Prices: on the following are un- 
changed from the figures published in 
the Dec. 3 issue: Bauxite Brick, Chrome 
Cement. 


The Iron Trade 


Pittsburgh, Dec. 27, 1921 

The Steel Corporation’s reduction in 
its prices of tubular goods of $5 to $6 
a ton on Dec. 15, was followed on Dec. 
21 by a reduction in wire products to 
$5 a ton under the prices ruling before 
the advance of Sept. 12, which held 
for a while and then slipped away. In 
the cases of both tubular goods and 
wire products the reductions were 
made on account of shading by in- 
dependent producers. New prices are 
2.25c. for plain wire, 2.50c. for nails, 
and 3.15¢e. for galvanized barb wire. 

The finished steel markets generally 
have been quiet in the past week, as 
is invariably the case at this holiday 
time. Buying is likely to increase 
gradually during January, substantially 
restoring the degree of activity that 
has prevailed in the past few months. 

Steel prices are likely to remain 
practically stationary while general 
conditions remain as at present. Should 
buyers show a disposition to take hold 
in a free manner, particularly if they 
are willing to contract for forward de- 
liveries, competition would probably 
carry prices down a trifle farther, but 
only by a very few dollars a ton. A 
thorough liquidation has already oc- 
curred. 


Pig Iron—The quietness that has pre- 
vailed in the market for three months 
past is natural at this time of the 
year. Old contracts are now well 
worked out and buyers have extremely 
small stocks, so that a moderate vol- 
ume of buying is to be expected in 
January. _The market is quotable at 
$20 for bessemer, $19 for basic and 
$19.50@$20 for foundry, Valley, freight 
to Pittsburgh being $1.96. 


Coke 


Connellsville—Furnace, $3.35@$3.50. 
foundry, $4.25@$4.75 per ton. 
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Anaconda Copper Shares as an Investment 


By Harry J. WOLF 
Written for Engineering and Mining Journal 


N A RECENT DISCUSSION of the copper situation from 
Je investor’s viewpoint (Engineering and Mining 

Journal, Oct. 22, 1921), attention was called to the fact 
that most of the large copper mining companies were shut 
down, were temporarily maintaining their properties at a 
loss, and were not paying dividends, so that commitments 
in their shares could not be called investments according 
to the strict definition of the term. However, it was pointed 
out that a logical interpretation of current industrial 
developments indicated that numerous copper mining com- 
panies, now idle, would certainly resume operations in due 
time, and again earn profits and pay dividends. Conse- 
quently, the purchase of their shares, although speculative 
according to the technical meaning of the word, could be 
regarded with assurance as “investment for profit.” 

One of the best examples of this type of mining company 
is Anaconda, whose stock is frequently referred to as our 
premier mining security, on account of its established earn- 
ing ability, and its consequent popularity among investors 
and speculators. There are good reasons for this popularity, 
as all consistent readers of the Engineering and Mining 
Journal must know. Well-informed mining men are aware 
that Anaconda is a powerful, successful, and progressive 
corporation, with a broad charter, an able operating staff, 
and a most efficient technical organization. 

In its numerous mines, Anaconda maintains large reserves 
of ore of all grades, and recent deep-level development has 
opened strong veins of high-grade copper ore at a depth 
several hundred feet below any of its other underground 
workings. These discoveries indicate the downward exten- 
sion of some of the company’s best veins, and justify reason- 
able expectation of the availability of an immense tonnage 
of payable ore throughout extensive vein areas for future 
exploitation. 

Anaconda is the greatest copper producing company in 
the world, having produced during recent years one-third 
of the copper output of the United States, and one-sixth of 
the world’s production. Its metal production is not limited 
to copper, for it is also one of the greatest silver producers. 
Its output of gold is substantial, and during certain months 
prior to its shut-down it produced more zinc than. copper. 

It operates its own great metallurgical plants at 
Anaconda and Great Falls, Montana, and controls numerous 
important and successful subsidiaries. It is developing and 
equipping large copper properties in Chile, and these will 
eventually become heavy producers of low-cost copper. 

The company’s interests are rapidly becoming more 
diversified, and it is steadily advancing its power in the man- 
ufacturing field by increasing the number of its finished 
products. Its electrolytic zinc commands a premium over the 
market price for ordinary brands of the metal. Its copper 
rod and wire mill at Great Falls is the most modern and 
efficient plant of its kind in the United States, and its wire 
can find a profitable market from Pennsylvania to Cali- 
fornia. 

In connection with its metallurgical operations it recovers 
or manufactures numerous byproducts at a_ substantial 
profit, including sulphuric acid, arsenic, and the highest 
quality of white lead. It has produced ferromanganese at a 
profit, and may develop an important industry in this alloy 
whenever market conditions therefor will permit. Last year 
it completed an initial plant for the manufacture of 
fertilizer having about three times the strength of any 
fertilizer produced elsewhere, and this new product will in 
all probability be marketable at a profit as far east as 
Indiana, and possibly Ohio. Anaconda’s fertilizer industry 


~ 


bids fair to expand into one of great importance and 
permanence. 

The Anaconda Copper Mining Co. was incorporated in 
1895, as successor to the Anaconda Mining Co., with a 
charter of forty years duration. In 1910 its capital stock 
was increased from 1,200,000 shares to 6,000,000 shares, of a 
par value of $25, for the purpose of acquiring properties of 
other mining companies operating in the Butte district. 
Under this plan it acquired, in exchange for its stock, the 
property and assets of the Boston & Montana Consolidated 
Copper & Silver Mining Co., Red Metal Mining Co., Washoe 
Copper Co., Butte & Boston Consolidated Mining Co., Big 
Blackfoot Lumber Co., Trenton Mining & Development 
Co., Parrot Silver & Copper Co., Alice Gold & Silver Mining 
Co., and Diamond Coal & Coke Co. During the same year 
it acquired from the Amalgamated Copper Co., in exchange 
for stock, the Original Consolidated Mining Co., Colusa- 
Parrot Mining & Smelting Co., and the Clark Montana 
Realty Co. 5 

In 1914 Anaconda purchased the assets of the Interna- 
tional Smelting & Refining Co., which in turn owned the 
entire capital stock of the Tooele Valley Railway Co., In- 
ternational Lead Refining Co., and Raritan Copper Works. 
In 1915 the Amalgamated Copper Co. was absorbed through 
an exchange of stock. In 1916 it purchased the Pilot Butte 
Mining Co. 

At the present time, the Anaconda Copper Mining Co. 
controls, directly or indirectly, the Butte, Anaconda & 
Pacific Railway, International Lead Refining Co., Interna- 
tional Smelting Co., Mountain Trading Co., Raritan Copper 
Works, Raritan Terminal & Transportation Co., Tooele Val- 
ley Railway Co., United Metals Selling Co., Diamond Coal & 
Coke Co., Anaconda Lead Products Co., Andes Copper Co., 
Andes Copper Mining Co., Potrerillos Railway Co., Santiago 
Mining Co., and Walker Mining Co. Its importance and 
power as a holding company is further illustrated by the 
fact that on December 31, 1920, it owned 285,300 shares of 
Inspiration Consolidated Copper Co., 59,600 shares of Greene 
Cananea Copper Co., 217,040 shares of Butte Copper & Zinc 
Co., and half the stock of the Arizona Oil Co., the other half 
being owned by Inspiration. 

Enough has been said to show the importance and scope 
of the company’s operations. From the standpoint of 
investment or speculation it is necessary also to inquire into 
its capitalization and financial condition. On July 25, 1915, 
the par value of the company’s stock was changed from 
$25 to $50. The authorized capitalization is $150,000,000, of 
which $116,562,500, represented by 2,331,250 common shares, 
is outstanding. Ahead of this stock there is funded debt to 
the amount of $50,000,000, in the form of 10-year, secured 
gold bonds, due Jan. 1, 1929, half of which bear 6 per cent 
and the other half 7 per cent interest. These bonds are a 
direct obligation of the company, but not secured by a mort- 
gage. They are secured by pledge of stocks of constituent 
companies valued in excess of $100,000,000. An additional 
obligation is the company’s guarantee of 12.26 per cent prin- 
cipal and interest, of $40,000,000 Copper Export Association 
8 per cent notes. 

According to the balance sheet as of Dec. 31, 1920, the 
total assets were valued at $294,795,732, of which $85,436,160 
represented current assets. The current liabilities were 
$17,574,860, thus leaving net working capital at $67,861,300., 
as compared to $44,377,202 in 1919 and $9,759,376 in 1914. 
The profit and loss surplus was $84,753,462. Net assets 
behind the common stock amounted to $201,315,962, or 
$86.36 a share. 
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Anaconda’s earning ability is illustrated in the following 
figures from the income account for the past eight years: 


Operating Net Earned Paid 

Year evenue Income Dividends Per Share Per Share 
913 $44,433,856 $11,323,499 $12,997,500 $2.61 $3.00 
914 37,130,550 789,588 9,077,500 1.88 2.00 
1915 68,256,381 16,695,807 9,325,000 7.16 4.00 
1916 110,964,242 57,941,834 17,484,375 21.80 7.50 
1917 123,238,568 39,721,188 19,815,625 14.73 8.50 
1918 119,753,535 26,907,055 17,484,375 8.92 7.50 
1919 72,008,124 8,031,879 9,325,00 2.19 4 00 
1920 67,758,984 6,992,010 6,993,750 1.15 3.00 


The last dividend disbursement was made in November, 
1920, when $1 a share was paid. During the copper boom 
of 1916, the shares sold up to 105%, and within a period of 
about four months dropped to a little above 70 during 
February, 1917. After rising to 87 in May, 1917, they fell 
to 514 during November of the same year. The shares 
then went up to 74% in October, 1918, down as low as 548 in 
February, 1919, up to 773 in July, 1919, and then steadily 
downward to 30 in December, 1920. Since the extreme 
Yow, following the passing of the dividend for the first time 
since 1896, the shares have worked up and down between 
434 and 31%. During this period the stock has been accumu- 
lated by investors and speculators who were confident that 
sooner or later the market price must begin to discount 
the period of prosperity towards which the copper indus- 
try was surely advancing, in view of the decrease in unsold 
stocks of metal, and the gradual improvement in demand. 
On October 19, 1921, the shares began a steady advance 
from 383 to 50, which was reached on December 15. At any 
price below 50, the shares would yield over 10 per cent with 
a $5 dividend, or over 8 per cent with a $4 dividend. During 
the past six weeks the shares have been in the process of 
advancing, after a period of accumulation extending over 
about ten months. Under such circumstances the stock will 
be purchased by “investors for profit,” who desire to profit 
from the discounting of future more favorable conditions, 
and who are willing to await future dividends with pa- 
tience; and also by the large army of speculators and traders 
who ignore dividends for the most part, but who are very 
much alive to the discounting process referred to, and the 
accompanying rallies and reactions. due to the usually- 
present lack of balance between supply and demand for the 
shares. The proposed merger with the American Brass Co. 
has also stimulated interest in the stock. This merger will 
be a definite step in advance in the marketing of copper and 
its possibilities are great. The financial details of the 
transaction have received wide publicity recently in the 
press. Anaconda will offer 223,125 unissued shares to 
present stockholders to provide additional cash required to 


pay American Brass shareholders for such of their holdings 
as will be required under Anaconda’s offer to purchase. 

From almost any angle, interest in Anaconda shares ap- 
pears to be justified at this time, especially in view of the 
possibility that the company may resume operating and be 
running as usual before the middle of 1922, 


Ontario’s Metal Production for 
First Nine Months of 1921 


Returns received by the Ontario Department of Mines 
from the metalliferous mines, smelters, and refining works 
of the province for the nine months ending Sept. 30, 1921, 
are tabulated below, and for purposes of comparison the 
quantities and values are given for the corresponding period 
in 1920. Tons throughout are short tons of 2,000: Ib. 





ONTARIO’S- METALLIFEROUS PRODUCTION, FIRST NINE 
MONTHS 1921 





-—— pny ao Value — 

Product 192 1921 1920 1921 
PUM IOES ccccaictaeics cs casukw da 424,297 474,956 $8,725,768 $9,818,073 
ee Se eee 7,831,143 6,586,910 8,435,088 4,382,520 
Platinum metals, oz.......... 214 915 13,917 41, 
Nickel (metallic), Ib.......... 7,060,078 4,521,407 2,440,303 1,542,607 
Nickel oxide, lb.............. 4,886,712 75,310 1,146,768 197,812 
Other nickel compounds, lb. . . 159,725 169,885 15,362 15,936 
Nickel in matte aoe tons (a) 17,446 2,908 8,723,000 1,454,000 
Cobalt (metallic), lb......... 59,151 30,564 373,16 91,786 
Cobalt oxide, Ib............. 509,043 162,364 1,015,69 330,914 
Other cobalt compounds, Ib... Hele asa et’ ore 
Cobalt-nickel oxides and 

ch nt . foe 116,948 
ee Be eee 1,290,726 2,539,551 117,122 134,871 
Copper sulphate, Ib.......... 98,91 9,553 4,946 5,973 
Copper (metallic) Ib.......... 4,853,495 2,926,407 795,423 330,084 
Copper in matte exported 4 

Meanie 9,497 2,886 2,659,160 451,760 
Tron ore, tons (6)........cc0800 5,468 22 47,120 
ion Hie, COMB) isos sec é ces 49,422 82,318 1,395,948 2,079,729 





ey 


$35,920,418 $20,994,172 


(a) Copper in matte was valued at 14c. per Ib. in 1920, 8c. in 
1921, and ‘nickel in matte at 25c. per lb. in both years. Total 
matte produced was 17,013 tons, of which 7,011 tons was exported. 

(b) Shipments of iron ore totaled 27,775 short tons, valued at 
$119,262. The figures in the table cover shipments to points other 
than Ontario blast furnaces. 

(c) Total output of pig iron from both domestic and imported 
ore was 393,303 tons, worth $9,936,597. Figures in the table repre- 
sent proportional product from Ontario ore. 


The outstanding feature in connection with Ontario’s 
metalliferous production is the growing importance of her 
gold-mining industry. Provided the output for the last 
quarter of the year equals that of the third quarter, Onta- 
rio’s gold production for the full year 1921 will be approx- 
imately $13,870,000, and, with the premium added, $15,870,- 
000. Fortunately the success or failure of Ontario’s gold 
industry does not depend on the exchange premium. 





1921 Prices of New York Copper, Silver and Lead and St. Louis Zine 
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Tonopah Mining Co. Has Profitable Year 


A report of. operations of the Tonopah Mining Co. of 
Nevada for the year ended Dec. 31, 1920, states that 56,587 
dry tons of ore was produced, averaging 0.142 oz. of gold 
and 13.21 oz. of silver, value $16.93 per ton, on which a 
profit of $238,822.92 was made. There was also treated 
6,979 tons of dump ore of an average content of 0.065 oz. of 
gold and 6.40 oz. of silver, valued at $7.83, on which a profit of 
$13,449.14 was made. Income and surplus account follows: 


Cee DOE FH Foto ciess cieccicccccscceve 


Deduct: 

Interest due from subsidiary companies, pre- 
viously credited to surplus but not as yet 
GUI i.6 is hd nodes Hadndes cmnceces 

Portion of dividend received from Tonopah 
im pms Co. in 1916, withdrawn from surplus 
— applied to reduction of value of stock 

Oe BE ses Sees e eee cnet beavatinenee 


$4,381,247. 11 
$73,475.47 


40,000.00 


$113,475.47 

Less amount charged into operations in 1919 
for Internal Revenue Tax, not used, re- 
SUOROE Sie 6 606 Secs dices vuses 


30,000.00 83,475.47 





$4,297,771. 64 
Net earnin 


and income for 1920........... $410,399.92 
Dividend paid. 


No. 56, Oct. 21, 1920, 5 per cent 50,000.00 


EGE IS 6. 6h ib. A 6k eade te cin idhdeeceedictews 360,399.92 


$4,658,171.56 
Charges against profit and loss account: 
Additional reserve for depreciation on bonds 


We CI 6 056 es cess inesateaGiasnseees 16,039.95 


SUA BIOUE FE, PRM iene dw ckceasincnese $4,642,131.61 


Receipts and disbursements follow: 


RECEIPTS 


American Smelters Securities Co., mill products 
U.S. Mint, mill products 
Tonopah Belmont Development Co., ore shipped.............. 
Commercial Bank of Spanish America, sale of silver bullion 


$237,164.60 
529,825.68 
46,970.61 
42,062.83 








Fase CO III oo ab od 6 Seg ccc cencenscccncectscen 891.56 
Interest on loans and investments..............0eceeeeeeeeee 85,301.60 
Dividend, Tonopah & Goldfield R DMN Sad cca cedstenceekawa 89,047.00 
Dividend, ee ee nr 10,875.00 
Dividend, Tonopah Banking Corporation.................... 120.00 
Real estate rentals............-eegeeeeeeeees Maas Oo a:steel ee & 2,066.55 
Administration expense from subsidiary companies............ 30,000.00 
DG OM I IES oa dio cea cece eccccencwréecacececue 25,000.00 
Loans from —e 4 EPO Cre oe Oe Oe 159,951.58 
ee Ee Oe Te ree 210,000.00 

Sale of $82,850 areal States First Liberty Loan 3} per cent 
WON acu cad ace wenehee vexed caw Addons wSleieeenwnans 80,877.60 
Draft i Sar eh CRE OF PORE ITID. 6 ono c i cc ccccewetsesssceswee 10,000. 60 
po nal a a REREE Re iat ena 17,275.65 
I ob ce iio a ence uicawssdeeenebekeuns<ei $1,577,430. 26 
Cash on han iN Ue RNs ch eos vec wstpece. Geabedesecs 18,588.97 

$1,596,019. 23 
DISBURSEMENTS 

Labor, supplies, freight, salaries and general expense........... $616,688.85 
Power purchased. .........0+seeeeeeeees po aaape Ute ke wale oe 49,434.01 
Industrial insurance............seeeeeeeeecereeecrseceeecees 12,495.38 
pO EE ree ree Ce try ee pee 8,241.68 
Be eee er eer ee er ere me 15,978.57 
ON ee ee re erry eer cee ere ee 13,504.71 
Demand loans paid..........0scccccsseccccceccccccsscceces 52,000.00 
Loans to subsidiary COMpaNnieS...........cceceeccececesceece 28,083.85 
SO bbe oho bckc cdekctmedceceucwecceesiegeye 356,000.00 
Securities purchased. . 271,703.76 
Sundry investments. . 10,756.96 
Custom ore purchas ed. :667.91 
DRG ING Oe FT OIE. 6 5 6 vas deaesecsra ct eneivencacess 50,000.00 
SORRGIIIIIIN GS Bsc ik. cc i cies 0 Cd0ces cocicenscaddceteus $1,560,455. 68 
Cash ek Tata Thad Sts WSs nak Sh oa oOo so cite wticcevaitend $35,563.55 


Mining costs for 1920 were $5.945 per ton, compared with 
$6.370 for 1919. Milling costs were $4.077 per ton in 1920. 

The company is capitalized at $1,000,000, with shares of 
$1 par value. 

Broken and unbroken ore is in sight to maintain a pro- 
#uction of 150 tons per day for about four months. 


Tonopah Placers Co. 


A report of operations of the Tonopah Placers Co., a 
subsidiary of the Tonopah Mining Co. of Nevada, for 1920, 
states that Dredge No. 1 continued operating during the 
year on the Magnum Bonum Placer. This dredge handled 
1,340,876 cu.yd. of material during the year, giving a total 
production of $169,121.57, or an average value of 12.6c. 
per yd., with a net operating profit of $66,280.15, or 5c. per 
cu.yd. It is probable that this dredge will have about four 
or five years more operation. During 1920 the company 
acquired a parcel of the Magnum Bonum Placer and the 
Rankin Placer, adding about twenty-seven acres of avail- 
able dredging ground for this dredge. The operation of 
No. 2 dredge was suspended in December of 1919 and con- 
tinued closed down during all of 1920. Dredge No. 3 oper- 
ated during 1920 upon ground leased from the Long Island 
Mining Co. Its operation was suspended in the early part 
of December, 1920. Income statement follows: 


ase BING BEARER acs cc lscewddccacbaunsectidseccenawe $99,295.99 
Deduct cost of leasehold right to dredge pouty of Long Island 
Mining Co., chargeable to net income for 1919.............45 10,000.00 
$89,295.99 
Net earnings and income for year 1920 
Gross value of bullion shipped to mint ....... $233,661.96 
ee 181,007.61 
Profit from operations................6-+ $52,654.35 
Other income 
Earnings from electric lighting plant......... $792.23 
Interest on bank balances.................. 391.15 
Interest on Liberty Bonds.................. 237.50 
Rental of company cottages................ 402.61 
WRN oo. 6 6 vinta sn cea sieeadcs cawnnee 1,505.22 
$3,328.71 
SROR RGGI BOI Ue oo iio 0 5.55 4 oh e-S HRaredawasdne axe $55,983.06 
$145,279.05 
Charges against profit and loss account 
Reserve for depletion, 10 per cent on cost of property and 10 
per cent on plant and equipment for year 1920............... 177,484.39 
Excess of depletion for 1920, over surplus, written off against 
GINA Roo 25 dig Sccnise Samncascudandineduadionsee $32,205.34 
IIo ooh ei caaaiwan oases cnudaenscuanan 1,791,143 
es III hd sc aan's. cada cd cnac cuceaatawkoas nets 11,008.96 
BNO IN COIR bk ogc ea ckeccnuce Ce useeanisequess 3,026.27 
eRe I I os So. i area ot eee 6 Kotler h cc e8euuaedweaunanadtnce $0.13 


Capital stock authorized and issued amounts to $1,000,000, 
of which the Tonopah Mining Co. of Nevada owns 83% per 
cent. 





Mandy Mining Co. 

A report of operation of Mandy Mining Co., a subsidary 
of the Tonopah Mining Co., of Nevada, for 1920, states 
that mine operations were suspended in March, 1919, 
as all of the high-grade ore had been taken out at that time 


and stored at Sturgeon Lake. Income statement follows: 
COM ONG Fe CN a bison oss ne Sa ce ntecceced cas 








Less adjustment. for the year 1919 Sree 
Additional income tax paid................. $4,932.51 
Ore settlements with smelters............... 50,028. 31 54,960.82 
1 
Net earnings and income for year 1920 $113,357.14 
Gross value of 7,510 dry tons ore shipped to 
oS: ie ee: gna a $417, Ls 79 
Interest on bank balance................... 807.26 
Interest on Canadian bonds................ 19,012.81 
Sse OE OUNOINR iacd ca c's cahecnde hese soins 22; 193.00 
RNIN st bois 50 acstnin id wane a Salen eK 1,044 ca 
' $460,214.09 
Cost of operations 
Freight and treatment....... $116,858.49 
Transportation............. 51,334. 36 
Interest on loans............ 17,156.50 
Estimated income taxes... .. 10,000.00 
General expense............ 21,733.47 217.082. 82 
Wet Inenmae foe yotin 19IG: ode oss cose bee vk ca viet acceea $243,131.27 
356,488. 
Charges against profit and loss account — 
Depletion: 60 per cent of $100,000 original 
cost of’mining property.................. $60,000.00 
Depreciation on Stone and barges........... 7,383.22 . 67,383.22 


Surplus, Dec. 31, 192 $289,105.19 
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ESCRIPTION of this mill, recently 
erected by the American , 


melters Securities Co. under the 
. direction of David Cole. Details are given of method of 
estimating tonnages, water elevator, and motor require- 
ments; also of much of the construction. Process includes 
crushing, grinding, classifying and tabling. 


Engineering and Mining Journal, December 31, 1921. 


Mountain of Sulphur in Pacific 1057 
Maine Molybdenum Tested 1057 
The Permian Revolution in North America 1058 


By J. R. FINBAY. 
AN IMPORTANT GEOLOGICAL EvENT which produced great 
climatic, geographic, and geologic changes in North America. 
Its ae. gives a good perspective on ore deposition in the 
southwest. 


Engineering and Mining Journal, December 31, 1921. 
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MINING STOCKS 


Week Ended December 24, 1921 








Stock Exch. High Low Last Last Div. 
COPPER 
En Boston 60; 58} 4 Sept.’20,Q $0.50 
Alaska-Br. Col. new. N. Y. Curb 23 2 ES winseeeeeseaae 
BOD skesecwe sa Boston 24 22 23 Mar. ‘19 1.00 
Anaconda.......... — York a “7% 3 Nov. ’20,Q 1.00 
Arcadian Consol..... oe “oS A Or we Se Sees 
ieias Com'l eer omnes Boston 9 9 9 Oct. ’18,Q .50 
Big Ledge.......... N. Y. Curb | RR «eee 
Siew | Mines..... Boston 13 12% 12§ Sept. ’19, Q a 
Cal t & Arizona.. Boston Zh = 58 Dec.’21 Q@ -50 
oadeek & Hecla.... Boston 280 269 269 June ’20,Q 5.00 
Canada Copper..... N. Y. Curb | le a SEAR er 
Centen nial.......... Boston 10 10 10 Dec. ’18,SA 1.00 
Cerro de Pasco...... ae a at it i3f Mar. ’21, Q .50 
hile C Been ber eee “6D. BER FG) oakenneosss se suces 
Chino. pal ae pd — eft oto it Sept. ’20, Q 373 
b cieret:, :; Sree... FATE SRRe Bee ss. secvccewesesas 
age gag ae ae pe med * 4 rm Dec. ’18, Q .05 
Cc Copper Mines.. . Y. Cur steep eeeceeseregee 
Seow neans sm aa Boston 40 374 374 Sept.'20,Q .50 
Crystal Copper..... Resta Cars 6 SS BG cc ckcdewestcces 
Davis-D aly..... rc... Boston 63 63 6% Mar.’20,Q [25 
East Butte......... Boston 113 10 10 Dec.’19, A .50 
First Sega Lies ale Boston Curb *85 *75 *75 Feb.'19,SA .35 
PONS. 5500's sides Boston 2 1% OG suihibasataeuseaen 
yadsd Copper... Boston Carb: $950 F560. OP ockccceiasecccas 
Gadsden Canal ree New York 28 254 28 May "19, Q 1.25 
Greene- Caranea..... New York 28 27 274Nov. ’20,Q .50 
ey are Boston 3 3 By ire nekas seen camer 
ae “Bound Samira s N. Y. Curb 23 23 2% Jan. ’21,Q .05 
Inspir ation Consol... New York 414 37% 40 Oct. *20, Q 1.00 
Se 6 on Boston Curb 8 73 73 Sept. 20, K 2 
Isle Royale......... Boston 23 23 23 Bept. ’19, SA .50 
Oe New York 264 243 26% Dec. ’20,Q 50 
Keweenaw.......... Boston 14 iB 1D? scceuseamss canine 
ke C Bic asawe Boston 23 23 BED tevceusectuseaeuee 
ra _—.. a Seat. Boston 72: tii ae Sree es - 
Magma Chief....... N. Y. Curb TT TM errr rer es 
Magma Copper..... N. Y. Curb 254 23 253 Jan. 19, Q -50 
ee eee oe — Curb... es ii . Skebsek scene eenaes 
Vall a ee ee eR eee 
Men vasciidated.. Boston i 24 24 Nov. ’17, Q 1.06 
Miami Copper...... se York = - 6 Nov. ‘21, Q .5e 
coce 2 i 4 2% 3 (¢ésebdeeeen oss een08 
—...: Boston 5854 55. Nov. 130, Q” "100 
Mother Lode Coa.... N.Y. Curb 5i 53 DE a ve twaeccassaneis 
Nevada Consol...... New York 153 «1485 Sept. °2¢,Q .25 
New Cornelia....... Boston 18: 63 163 Aug. ; 20, K .25 
North Butte........ Boston 13 =12 12% Oct. °18, Q Be 
North Lake......... to pes loan = oeumt nivad cesar oe 
io Copper........ N. Y. Curb a0: ER) OR So aba cecnasanc 
Sin Demian —s Boston 25 23 23 Dec. "18, Q 1.00 
oe ee Boston 344 32% 32% June ’20,Q .50 
Phelps Dodge....... Open Mar. 7185 +175 Oct. ’21, Q 1.00 
a re Boston 454 41% “4lk Mar. 20, Q 1.00 
Ray Consolidated... New York 15g «614% «=615) ~Dec. ’20,Q «a5 
Ray Hercules....... ee Mle eles a eee en eee Pees 
St. Mary’s Min. Ld.. Boston 442 42 44 Dec. ’21,K 1.00 
OR oston ete Sis. CU Vaeee penis so5u scans 
ae ann S Rieie we Boston 1} 1 1 Nov. *17, Q en 
Shattuck Arizona.... New York 9 83 84 Jan. ’20, Q ae 
South Lake......... Boston ei ee | ears eee 
Superior & Boston... Boston 1% it ee oe 
Tenn. C. & C. cfs... New York 103 9; 103 May '18,I 1.00 
Teale mans. 262 .26.0 Boston *68 *60 *63 May 13 .10 
United Verde Ex.... Boston Curb 30 at 29 Nov. 21, Q ~25 
Utah — Se oston 1; 1 13 Sept. ‘ 18, saS 
Utah Cop New York 64 61 64 June °21 Q .50 
Utah Metal & 7... Boston 1% 814 ~= «14 Dec. °I7, .30 
ae are Boston 2 | S| See eer ea 
a, ee Boston ol eR, SP ke 
Wolverine.......... Boston Sle. FE FN tewetccccvannsncars 
NICKEL-COPPER 
t. Nickel..... New York 12 =11% 12% Mar.’19, .50 
ss Nickel, pf.. New York 69 69 69 Nov. ’21,Q 1.50 
LEAD 
ional Lead...... New York 84 83 83 Sept.’21,Q 1.50 
Notional Lead, pfd.. New York 108} 108% 108% Dec. °21 :Q 1.75 
St. Joseph Lead..... New York 13 12% 12% Dec. '21,Q ee 
QUICKSILVER 
New Idria.......... Boston 2 WET Whi Gu cecncsiees seca eaens 
York ING 123 12? May ’20 1.00 
SS ee New Yor May °20, ; 
— Z. L. & 8. pfd.. New York 39 37. 37 Nov.’20,Q 1.50 
Butte C. & Z....... New York 51 53 54 June "18, .50 
Butte & Superior.... New York 21 17§ 192 Sept. ’20, 1.25 
Callahan Zn-Ld..... eA York 63 5} 6 Dec. '20, Q .50 
New Jersey Zn...... Y. Curb 1244 123 1243 Nov. 21 .Q 2.00 
Yellow Pine ....... Los Angeles Fo.6045 002798 Baers. .03 
*Cents per share. +Bid or asked. Q, Quarterly. SA, Semi-annually. 
M, Monthly. “*, Irregular. I, Initial, ,X, Ineludesextra. tt Quotations 
missing. 
ti tations courtesy Hamilton B. Wills; § kane, Pohlman Invest- 
wgen tet Salt Lake, Stock and Minin Exchan os Angeles, Chamber of 
Commerce and Oil; Colorado Springs, The Finane | Press, .. & @ 





















Stock Exch. High Low Last Last Div. 
GOLD 
Alaska Gold........ New York j er ey ere 
Alaska Juneau...... MO, Ms TR a ee dics web eax ware 
Carson Hill......... New York We oO 1 I Re ee er ee 
C . Curb oag 2% 2% June’20,Q $0.10 
Dome Extension.... Toronto ON | Pi be daw eee Se vidices 
Dome Mines........ New York “t8 18} ofSt Oct. ‘21, Q .25 
N.Y. Curb . kk SS Berets eae 
Golden Cycle....... Colo. Springs *71 *70 +0 June '21,Q .02 
Goldfield Consol.. N. Y. Curb *4 *3 *3 ec. "19, .05 
Hollinger Consol. . Toronto -79 7.75 7.76 Dee.’21, 4 wks. .05 
Homestake Mining... New York 532 532 wot Nov.'21,M 25 
Kirkland Lake...... Toronto > Se. Seti eeee 
Lake Shore......... Toronto 1.27 1.20 1.27 Nov. ’21,K .02 
Mclntyre-Porcupine. Toronto 2.04 1.97 2.04 t.’21, K .05 
Porcupine Crown.. Toronto *12) «F110 412) July ’17, .03 
Porcupine V.N. T.. Toronto oo ee, | A, ERE TRE a 
Portland. . Colo. Springs *42 *41 *41 Oct. ’20,Q 01 
Schumache a Pe MOE ROW) NE heaves anaetwacuns 
Silver Pick... N. Y. Curb a. rie ane mes 
Teck Hughes. Toronto “— ow REE ea 
Tom Reed... Los Angeles ff . *40 Dec. ’19, .02 
United Eastern...... N.Y. Curb : > 2s 2% Oct. '21,Q ye 
Vindicator Consol... Colo. S rings *21 *20% *21 Jan. ’20, Q 01 
White Caps Mining.. : i & Pe .. Sae aey 
Yukon Gold... 25. mY. Curb 3 Bib 1 June’ 18, 024 
ct Sg = — i A Ke i a = 
SILVER ] lie 4 t ca f 
atopilas Mining... ew York i is oS i 
Beaver Consol. Toronto | a aa 13 *193 May "20, K .03 
Sieikare, Jere Toronto 1.30 1.50 May '21,Q . 124 
"3 *10 Jan. °17, .05 
3 3% Oct. '21,Q 124 
*32 33% Apr. ’18, .02 
#14. *17°> Oct. *20,Q 03 
1.10 1.00 1.10 Sept. ’20,Q .123 
teas $t Oct. '21,Q .03 
2 3 Jan. ’19,Q .50 
Ophir Silver. . aus Jan. '12, .10 
Temiskaming. *25  *26 Jan.’20, K .04 
Trethewey... Toronto #92 = #9 *92 Jan. 19, .05 
GOLD AND SILVER 
ew ag | 4 Montana... N.Y. Curb ont MS SOME a adie Suacintas ees 
oO era N. Y. Curb *4 wee Cae kee weweina 
a allay Mipcsnen, N. Y. Curb ty *75 BY cea Wermslaus! staleiawie viklc 
El Salvador......... N. Y. Curb§j “7 *6 re ee 
Jim Butler.......... N. Y. Curb : aa Se aoe 1 SA .07 
Jumbo Extension.... N.Y. Curb ye | *2 June’ .05 
Louisiana Con...... N. Y. Curb ee ee BS sare alee ee cae. 
MacNamara M.& ™ N. Y. Curb *10 i *10 May ’10,; . 024 
Tonopah-Belmont... N.Y. Curb lx lie, an Apr. ‘21, 'Q -05 
Tonopah-Divide... N. Y. Curb Oe RS he a 
Tonopah-Extension.. N. Y. Curb 1g i o Oct.’21,Q .05 
Tonopah Mining. . N. Y. Curb ix vs Oct. "21,SA .05 
West End Consol.... N.Y. Curb *83 #75, «= *80)——(Dec.19, "SA .05 
SILVER-LEAD 
OSC N. Y. Curb *6 *6 *6@ Jan.’21,M 01 
Cardiff M.& M..... Salt Lake #95 +*87  *92 Dec. ’20, =§5 
Chief Consol........ oston Curb 3 3 3 Aug. ’21,Q .05 
Consol. anes Montrea] 19 18 18 Oct. ’20,Q - 624 
Daly Mining........ Salt Lake 73.00 TI. G ... July ’20,Q .10 
Daly-West.. Boston 2 1} Dec. ’20,Q +23 
Eagle & Blue Bell.. Boston Curb 3 pt 24 Apr. ’21,K .05 
Electric Point....... Spokane *4 *33 ‘4 May ’20,SA .03 
Federal M. &S..... New York 12 10 10 Jan. ’09, 1.50 
Federal M. & S., pfd New York 424 363 38 Dec.’21,Q 1.00 
Florence Silver...... Spokane 719° *18 =#*19 Apr. °19, 0144 
Grand Central...... Salt Lake *41 = *40 *41 Jan.’21,K .01 
Hecla Mining. . N. Y. Curb 43 43 4 t.°21,Q .10 
Iron Blossom Con... N.Y. Curb *40 *25 *40 Apr. ’20,Q .023 
Judge M. & S....... Salt Lake 13.00 42.00 2.50 Sept. ’20,Q .123 
Marsh Mines....... N. Y. Curb *4 *3 *3 June '21,1 .02 
Prince Consol....... Salt Lake *7 sat *7 Nov. ‘17, . 024 
Rambler-Cariboo.. Spokane *4 * *4 Feb. ’19, 01 
Rex Consol......... ur *8 *7 ee eee reas: 
South Hecla........ Salt: Lake TEE fc ie gl oS 
Standard Silver-Ld.. Y. Curb *10 *10 *10 Oct. 17, .05 
Stewart Mining.... N Y. Curb pe a *3 Dec. "15 .05 
Tamarack-Custer.. . Spokane bre 15 -2:25 > a K .04 
Tintic Standard... .° Salt Lake 1. of . 71 1.85 21,Q .05 
Utah Apex......... Boston 23 23 Nov. °20,K 25 
Wilbert Mining..... N. Y. Curb Nov. '17, .01 
VANADIUM 
Vanadium Corp..... New York 32? 31 31? Jan. ’21,Q 1.00 
ASBESTOS 
Asbestos Corp...... Montreal 53 50 52 Oat. '21,0 1.50 
Asbestos Corp., pfd.. Montreal 77 76 i?” OS"2@ Pe 
SULPHUR 
prempers Spates, ... New York | 13} 144 Nov.’19, Q 1.00 
Texas Gulf.....1... New York 41 344 41 Deo’21,Q 1.00 
MINING, SMELTING AND REFINING 
Amer.Sm. & Ref.. New York 453 423 45 ny 21,Q 1.00 
Amer. Sm. & — ‘pf New York 883 87 87 °21,Q t75 
Am. Sm. 5 Res New York 87 873 87} Gee 21,9 1.50 
U.S.Sm. R. & M... New York 37 36 362 Jan. '21,Q .50 
USSe he M. pf... .. New York aed ES Oct. '21,Q - 873 
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PLAT-O Underconstruction 


—Substantial, Accessible and Simple 


| 


Right Hand Underconstruction 


s_ 





Left Hand Underconstruction 


Compare it in actual operation 
Compare it in first cost 


The tilting mechanism and bearings of 
the Plat-O table are fastened to con- 
crete piers. : 


We abandoned the use of steel channels 
for this more substantial, less expensive, 
simple and accessible arrangement. It 
is only another one of the improvements 
that have made possible: Better con- 


centrate and more concentrate—at a 
lower cost. 


And, by reason of high-score tonnage 
and low-score cost, you will find Plat-O 
tables in the mills of concerns like the 
Arizona Copper Co., Anaconda Cop- 
per Mining Co., Bunker Hill and Sulli- 
van M. & C. Co., Federal Lead Co., and 
scores of others of similar character. 


Use Plat-O Tables for Ore Concentration and Coal Washing 


DEISTER MACHINE COMPANY 


East Wayne Street 


E. Deister, Pres. and Gen. Mgr. W. F. Deister, Vice-Pres. 


Fort Wayne, Ind., U. S. A. 


E. G. Hoffman, Secy. and Treas. 


Ie PLAT- O TAB LE 
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JEFFREY 


ARMORPLATE TYPE 


LOCOMOTIVE 


Solved the Problem 

of Heavy Motor Ca- 

pacity With Light 

But Indestructible 
- Frames 





A Jeffrey 10-ton Armorplate Locomotive with cab in operation at 
the plant of the Kansas City Smelting and Refining Co., El Paso, Tex. 
Used to haul cars containing hot calcine from Wedge Roaster to Rever- 
beratory Furnace. 


N THE evolution in Mine Haulage Methods, 

to meet the rapid growth of coal mines and 

to obtain desired outputs, it became neces- 
sary to increase the capacity of haulage units, 
which necessitated greater motor capacity as 
compared with the weight of locomotives. 


In the early machines, eight horsepower per ton 
of weight was about the maximum capacity 
obtainable. This was because of the cast iron 
frames then used. The problem to be met was 
that of building a locomotive with the largest 
percentage of its weight concentrated in the 
motors and gearing and the least percentage in 
the frame, without sacrificing durability or 
making the locomotive subject to severe injury 
either in normal operation or in possible colli- 
sions. 














The Jeffrey Armorplate Type Locomotive de- 
signed in the year 1908 virtually solved the 
problem. The armorplate frame, consisting of 
solid steel forgings, was relatively light as com- 
pared to side plates of cast iron and took. up far 
less space. As a result, the weight of the locomo- 
tive could be concentrated in the motors and 
gearing and these parts made far more powerful 
for a given weight of locomotives and it was 
also possible to improve such elements as the 
brake rig, sanding device and the like. 


The Heavy Capacity Ball Bearing Motors and 
other electrical equipment of Jeffrey Armorplate 
Locomotives are of such ample capacity that 
load and mine conditions are secondary consider- 
ations; the wheels slip before the locomotives 
can be overloaded. In other words, they are so 
designed that it is practically impossible to 
overload them. 


Write for Catalog No. 263-B on 
Jeffrey Standard Locomotives 


The Jeffrey Mfg. Co., Columbus, Ohio 


New York Cleveland Chicago Dallas 
ton Buffalo St. Louis Milwaukee 
Scranton Pittsburgh Birmingham Detroit 


Philadelphia Charleston, W.Va. Middlesboro, Ky. Montreal 


Denver Office: 421 U. S. National Bank Bldg. 
Los Angeles Office: Herman W. Hellman Bldg. 


FFREY 


MATERIAL HANDLING MACHINERY 


Vol. 112, No. 27 
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GENUINE SHELBY 


SEAMLESS COLD-DRAWN 


STEEL TUBING 


Manufactured STEEL TUBING! NATIONAL 


ADAPTED TOAVARIETYE sf ; 
by the AW OF MECHANICAL AND) A TUBE CoO. 


ENGINEERING USES ie h 

















SHELBY TUBING is so accurate in diameter, gauge and wall thickness that it is 
often used with little or no machining. 












Its uniformity and general high quality render it of unique value in a wide variety 
of uses, at a saving in time, tools and labor over solid or forged stock. 








We are distributors in the 


ROCKY MOUNTAIN REGION 


and carry a stock of 
317 Sizes in Denver 


to insure immediate shipment, of all orders 


Let us send you Stock List, which also gives information on Outside Diameters, Thick- 
ness of Materials, Decimal Equivalents, Weight per Foot and List Price per Foot. 


THE HENDRIE & BOLTHOFF 


MANUFACTURING AND SUPPLY CO. 


Since 1861 DENVER, COLORADO 




















— 
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the Hum? 


“ALL’S well; everything’s hum- 

ming”; so says the man on the 
Geophone listening to the Waugh 
Turbro drills hammering away 300 
feet below. 


How About 


THE right rock drills always make 
things hum and the Turbro is a hum- 
mer of the first order. There’s a 
strong, steady, dependable rythm in 
its song that will distinguish it among 
a thousand other types. 


MINES standardizing on Turbros 
for heavy drifting are always sure 
that ‘“‘all’s well” underground. Why 
not make things hum in your mine? 
Turbros will do it. Drop us a line 
and ask for a Turbro bulletin. 














AE 








Denver, Colorado 


San Francisco Los Angeles Joplin Lima New York Melbourne 
Scranton Seattle Wallace Santiago Houghton Johannesburg 
El Paso Duluth Salt Lake City Butte Birmingham Mexico City 


Canadian Rock Drill Company, Limited 


Sole Agents in Canada 
Toronto, Ont. Cobalt, Ont. Nelson, B. C. Vancouver, B. C. 
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Actual Tests— 
Have Proven Their Survival Value 











The 
New D. F.C. SCORIFIERS ~- 


Under actual working conditions — in practice as well 
as in theory — our new D. F. C. SCORIFIERS are making 
good. They are giving survival value. 


This is what the Bunker Hill Smelting Company of 
Kellogg, Idaho, wired us, ‘‘We just started using shipment of 
Scorifiers, but from sample sent us and those used today we 
believe they will be very satisfactory.” 


Read what the Coeur de Alene Hardware and Foundry 
Company, of Wallace, Idaho, have to say, “‘Samples fine and 
dandy. Hope the barrels which we ordered are as good as 
the samples.”’ 


a 


Specify the NEW SCORIFIER on your next order 





REMEMBER D. F. C. PRODUCTS HAVE SURVIVAL VALUE 





THE DENVER FIRE CLAY COMPANY 


Salt Lake 
City 





DENVER, COLORADO, U.S. A. 





























CURRENT EDITION 
OF CATALOG BEARS 
Nessa 
COPIES PROCURABLE FROM 
LUNKENHEIMER 
DISTRIBUTORS 
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LUNKENHEIMER 


‘FTerrenewo ‘Valves 


| UNREN 





“FERRENEWO” Valves 1 poe economy valves, proved so by their record 
of years in service. Low initial cost, wear resisting materials and the 
ease of renewal of all the parts should necessity require, makes them 


highly desirable for piping equipment where the pressure does not exceed 
150 pounds. 


LUNKENHEIMER ‘Valve-iron” from which ‘‘SFERRENEWO”’ Valve 
bodies are made is an especially alloyed and processed Ferrous Com- 
position. The renewable seatring and disc are made of LUNKENHEIMER 
‘‘Valve-nickel,’’ while the bonnet, stem and bonnet ring are made of 
view] compositions formulated especially for the duty each part per- 
orms. 

The ‘‘SFERRENEWO” material combination and unique design, 
coupled with the LUNKENHEIMER method of manufacture insures 
successful results under the wide range of operating conditions for which 
‘““FERRENEWO”’ Valves are adapted. 

LUNKENHEIMER Distributors situated in every commercial center 
carry ‘‘“FERRENEWO” Valves in stock for immediate delivery. 


To standardize on ‘“‘SFERRENEWO”’ Valves is 


to economize in valve cost and maintenance. 


me LUNKENHEIMER ee: 


LARGEST MANUFACTURERS OF 
HIGH GRADE ENGINEERING SPECIALTIES 
IN THE WORLD 


cHicaco CINCINNATI, U.S.A. Eonoon 


EXPORT DEPT. 129-135 LAFAYETTE ST., NEW YORK 


2-15-20 


~—— 
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The Wedge Mechanical Furnace 


Patented 


A Study of Roasting 
Brings Results 


t 
; 
4 
' 
7 
: 
i 
i 


All roasts are not alike; therefore 
different detail in furnace con- 
struction is required. This means 
you secure the calcine desired and 
generally reduced operating cost. 


Write us stating analysis of ore, 
concentrates, mixture or mate- 
rial you desire to roast, charac- 
teristics and physical condition 
of same, number of tons to be 
treated per twenty-four hours, 
and results desired in the calcine. 


Wedge Mechanical Furnace Company | 


Widener Building, Philadelphia 
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Just a Handful 
for the Night Express 


This view was taken as the Phillie Gear Belt Line Truck was back- 


ing up to the shipping room door. It shows a portion of a day’s 
output that is going by express. 


There is not a gear in this lot that is overdue and the majority of 
them are from 48 to 72 hours ahead of schedule. 


This gives a pretty fair idea of our plant range, but you ought to see 
some of the big fellows on the floors below. 


Our special service, however, applies to all gears. On many we can 
ship within 24 hours—on all we can meet your most urgent needs. 


We save you the hours that mean dollars on every break-down job. 


The Phillie Gear Book is a valuable gear treatise. 
Your copy is ready. 
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A Graphic Representation of Q Prescott-Menominee Pumps 
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The Pump that Made 
the Single Lift Practical 


With a Prescott installation all the pumping equipment is in 
one place. 


And, all water entering the suction pipes goes direct to the 
surface; there’s no shambling or relaying with its inconvenience 
and unnecessary expense. 


There are Prescott-Menominee Pumps that are throwing 3000 
gallon per minute, others operating against 2400 foot heads. 
All Prescott installations are operating efficiently and econom- 
ically—and doing the work in one lift. 


We specialize in Electric Pumps for deep mines and would wel- 
come an opportunity to discuss your pumping problems with you. 





NEL, 




















Company Gal. per Min. Ft. of Head 
McKinney 
A SAO eee 1250 1000 
Cleveland-Cliffs 
BGG fccwiattia ed oeaeins 1000 1100 
Montreal 
Mining Co. (two).... 500 1250 
Oliver Iron 
Mining Co. (three).... 400 1700 
Newport 
Wee OO. occ nccccs 400 1950 
McKinney 
oy . SCOR COCR 350 2050 
Cleveland-Cliffs 
—— Rey Gee COWS) 2 ccs. 500 2400 
U,-S. Steel 
S*corporation (threo)... 4003400 THE PRESCOTT COMPANY 
Company of America.. 600 2400 FRED. M. PRESCOTT, President 
_— Menominee, Michigan : 
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Fifty Years 
of Progress in 
A Great Industry 


ALLIS-CHALMERS MANUFACTURING COMPANY and its predecessors 
have been identified with the development of mechanical equipment used in connection 
with mining and metallurgical operations during the past fifty years. 


This period covers the development of the precious metal mining industry in the United 
States, as well as the metallurgical processes connected therewith from its infancy. 
Prior to the discovery of gold in California, in 1849, very little gold, silver, copper, 
zinc or lead was produced in the United States. 


There was some gold mining—both placer and quartz—-in Georgia and the Carolinas, 
and lead was mined in Illinois, but the methods employed in the mining and reduction 
of ore were based on European practice and compared with present day methods were 
crude and costly. 


The discovery of gold in California stimulated prospecting for this metal throughout the 
mountain regions of the west and incidentally led to the discovery of large and valuable 
deposits of other precious metal-bearing ores, such as the Comstock gold-silver mines at 
Virginia City, Nevada, the lead-silver mines at Leadville, Colo., and many others. The 
discovery of these large bodies of complex ores created a necessity for new metallurgical 
processes and improved methods of treatment. 


The inventive genius of American metallurgists and chemists asserted itself and an era of 
improvement in old methods and discovery and development of new processes followed rapidly 
until today American mining and metallurgical practice is recognized as pre-eminent the 
world over. 


Concurrent with the discovery and development of new metallurgical processes and methods 
for the treatment of ores, American Mechanical Engineers and Manufacturers invented and 
improved the mechanical apparatus and equipment necessary to make such new processes and 
methods mechanically and commercially operative. 


Present day mechanical equipment used in connection with mining and metallurgical opera- 
tions has reached a high state of perfection in this country. ALLIS-CHALMERS MANU- 
FACTURING COMPANY and its predecessors, Fraser & Chalmers, E. P. Allis Company and 
Gates Iron Works, have unquestionably been the largest contributors to the development and 
improvement of this class of machinery. “ALLIS-CHALMERS” machinery is recognized as 
Standard everywhere and is to be found in every prominent mining district in the world. 


No other mnufacturer is in position to offer on such a complete line of mining and metallurgical 
machinery, including Power and Electrical, equipment, designed and built under the direction 
of one organization, as Allis-Chalmers Manufacturing Company. Its products include a complete 
line of hoists, pumps and compressors for mines, ore crushers and fine grinding equipment, 
including ball and rod mills, concentration, cyanidation and chlorination machinery, roasting, 
smelting and converting equipment. 


samara rece ete ERS MANUFACTURING(O. 


MILWAUKEE, WIS. U.S.A. 
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1a 
Vulcan Cylindro-Conical Hoists = 
For great depths and large loads, hoists equipped with 
double cylindro-conical drums have proved to be the most 
—— economical type. The obvious advantage of this drum is 
== that it reduces the starting load; the acceleration of the 




















ascending cage occurs while the rope is winding on the 
small diameter. A very appreciable saving in power is = 
thus effected, and a smaller motor may be used. = 


Then, too, with this type of drum less braking is needed 
to bring the cage to a stop; wear on the mechanical parts 
of the hoist is thus reduced to a minimum—lower up-keep 
cost and longer life results. 


The illustration shows a Vulcan of Wilkes-Barre Hoist 
equipped with double cylindro-conical drums, typical of 
many installations throughout the bituminous and an- —= 
thracite fields. 
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Tell us of the conditions which you wish to meet. For 
over seventy years we have been building hoists to 
meet widely varied requirements. 


VULCAN IRON WORKS 


Established 1849 
1733 Main St., Wilkes-Barre, Pa., U. S. A. 
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TwoClass A-D02 120 h.p. Giant Oil En- 
, direct connected to electric gen- 
ators, used as standby power by the 
Western Union Telegraph Company, 
mew Western Union Bldg., Chicago 


AND MINING JOURNAL 


Vol. 112, No. 27 










Why Giant Oil Engines have a cross-head 


HE Giant cross-head and the 

efficient lubrication system 
which it makes possible, double 
engine life. 


Giant cross-head construction 
conforms to high-grade steam 
engine design. It prevents side 
pressure against the cylinder 
walls. It obviates unevencylinder 
wear, worn pistons, loss of com- 
pression and consequent hard- 
starting. It reduces friction to a 
minimum. It provides easy acces- 
sibility to all moving parts by 


permitting the use of readily re- 
movable frame covers. It permits 
compressing the charging pres- 
sure in the cylinder proper, and 
not in the crank case where leak- 
age is almost unavoidable. It 
allows the crank end of the cylin- 
der to be closed, thus providing 
for full automatic splash lubri- 
cating system. 


The Giant system of lubrica- 
tion is positive-oiling, continuous in 
circulation, entirely automatic. It 
saves time and saves oil. 


Longer life and lower power 
costs invariably result from these 
and other Giant features that 
prove the worth of Giant Engines 
on a cost-per-year basis. 


How much can Giant Oil En- 
gines reduce your power bills? 
Engineering counsel, extended 
without obligation, is available to 
assist you in answering this im- 
portant question. Giant Engines 
are built in single and duplex 
types, capacities 12 to 200 h. p. 
Ask for Bulletin 389. 


Chicago Pneumatic Tool Company 


Chicago Pneumatic Building + ~ 6 East 44th Street + NewYork 


“BIRMINGHAM *CHICAGO *DETROIT FRANKLIN *LOS ANGELES “NEW YORK 
*BOSTON ®CINCINNAT! EL PASO HOUSTON “MINNEAPOLIS *PHILADELPHIA SALT LAKECITY *ST. LOUIS “BERLIN BUENOS AIRES 
*New ORLEANS *PITTSBURGH ‘SAN FRANCISCO 


*CLEVELAND ERIB Jopun 





RICHMOND *SEATTLE Basis BRUSSELS 


Sales and *Service Branches ail over the World 





BOMBAY CHRISTIANIA HAVANA 


*LONDON MONTEVIDEO PARIS 
MANILA *MONTREAL RIO DE JANEIRO SAO PAULO TIENTSIN VANCOUVER) 
WINNIPEG 


o 
*PRASERBURGH HONOLULU 
JOHANNESBURG MILAN OSAKA 


SANTIAGO «= SHANGHAS TORONTO _ 


*ROTTERDAM SEOUL Toxyo 
EN 41 











BOYER PNEUMATIC HAMMERS:-LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS --VACUUM PUMPS:-PNEUMATIC HOISTS, 
ROCK DRILLS COAL DRILLS 


ENGINES 


Less Cost Per Hour 
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Geared machinery that operates quietly and with very little 
vibration is sure to have a longer and more useful life 



































A handful of cotton is used for the‘smallest Fabroil Gear— 
about two bales for the largest 


Fabroil Gears make pump 
operation smooth 





Used as motor pinions driving duplex, 
triplex and quadruple pumps, and 
operating for long periods without 
shut-down, Fabroil Gears have 
proved their worth. 


Where metal gears were unequal to 
the task, the combined strength and 
elasticity of Fabroil Gears made 
possible rapid operation without 


racking. Unaffected by oil, water or 
change in temperature, and working 
in the open or in humid fume-filled 
interior, these gears give satis- 
factory service. 


For a wide range of uses Fabroil 
Gears are made in any sizes from one 
inch diameter upward. All sizes are 
used in the operation of pumps. 





Ask the nearest G-E office for complete information 


General@Ele ctric 


cag Company nea: 


Schenectady, NY. 








SEARCHLIGHT SECTION |-" enapernied 
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Think “SEARCHLIGHT First 


ADVERTISING RATES 











POSITIONS VACANT—»business Opportuni- 
ties and other undisplayed ads, 8 cents 
a word, minimum $2.00 an insertion. 


POSITIONS WANTED—Evening work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ- 
ment, 4 cents a word, minimum 75 cents, 
payable in advance, 





ADD 5 WORDS for box number in undis- 
played ads if replies are to any of our 
offices. There is no extra charge . for 
forwarding replies. 


DISCOUNT OF 10% if one payment is 
made in advance for + consecutive inser- 








tions of undisplayed ad. 





ADS IN DISPLAY TYPE—Space is sold by 
the inch (30 in. to a page), the price 
depending upon total space used within 
@ year, some space to be used each issue. 

RATE PER INCH for ads in display space: 

lto 3 in., $4.50 an in. 15 to 29 in., $3.90 an in. 

4to 7in., $4.30 anin. 30 to 49 in., $3.80 an in. 

8 to 14 in., $4.10 an in. 50 to 99 in., $3.70 an in. 











EMPLOYMENT SERVICE 


) 


WANTED 





EXECUTIVES qualified for salaries of 
$2,500 to $25,000 and upward, are in- 
vited to communicate confidentially with 
the undersigned, who will conduct pre- 
liminary negotiations for such positions. 
A procedure is used which places you in 
the position of being approached, avoids 
jeopardizing = present connections, and 
conforms to the most exacting personal 
and ethical requirements. Of particular 
advantage as a test of conditions, to de- 
termine the advisability of changing. De- 
tails mailed confidentially on receipt of 
name and address only, without obligat- 
ing or committing you in any way. Es- 
tablished 1910. R. W. Bixby, Inc., 308 
Lockwood Building, Buffalo, New York. 








POSITIONS WANTED 


CHIEF chemist and metallurgist, experi- 
enced zinc, manganese, steel re drop 
forging, heat treatment. PW-311, Eng. 
& Min. Journal, Old Colony Bldg., Chi- 
cago, Ill 


METALLURGICAL chemist and millman 
desires connection as mill superintendent 
or assistant; fourteen years’ experience 
in the States and Mexico in mill con- 
struction and operation; economical and 
efficient treatment of ‘low grade gold 
silver ores in particular; prefer cyanida- 
tion or flotation; age 37; ent Spanish. 
PW-312, Eng. & Min. Journal, 


METALLURGIST and smelter executive 
available. Technical education. Bleven 
years in laboratories and plant investi- 
gations, ten years metallurgist and su- 
perintendent at copper and lead smel- 
teries. pee x 4 -“e A ager furnace 
experience. PW-5 & Min. 
Jour., Old Colony Bide. Fey Til. 


MILL superintendent desires charge of 
plant; long varied experience milling 
and cyanidation; graduate, unmarried, 
Spanish. PW-314, Eng. & Min. Journal, 
531 Rialto Bldg., ‘San Francisco, Cal. 


MINING Engineer, 20 years’ experience as 
engineer, superintendent and manager in 
U. S. and Latin-America desires position. 
Speaks Spanish. PW-309, Eng. & Min. 
Jour., Real Estate Trust Bidg., Phila., Pa. 


REVERBERATORY management wanted 
by one that knows from practical experi- 
ence how to get results and make improve- 
ments when needed. Record: fireman 
and skimmer 7 years, foreman 10 years, 
superintendent 10 years. Speaks Spanish. 
PW-313, Eng. & Min. Journal, 531 Rialto 
Bldg., San Francisco, Cal. 


YOUNG mining engineer wanted to repre- 
sent the interest of a corporation engaged 
in mining enterprises. DeLyon, Howth & 
Co., 40 Exchange Pl., New York City. 


























FOR SALE 
SILVER MINING PROPERTY 

In Austin, Nevada, consisting of eporenpmepy 
1 acres, one-half ot which are p ted. 
owned by Austin-Manhattan ‘Gonsolid ated ees 
Co. Ineludes old _— i. § = MANHATT. 
MINING CO. roduction of over 

TWENTY M MILLION DOLLARS. None of the 


old mines are war: 
. A. MARSHALL 
Resident Agent, Austin, Nevada 











will purchase choice mineral specimens 
Id “spec ~y Fw om ond wil Pay good 
ens 
sate on same. I cell ai - $38.50 delivered 
MINERAL COLLECTION 


containing every important — eN specie. 
Pamphiet supplied. 


G. S. SCOTT 
20 Nassau St., New York 











Used Carbon (Black Diamond) and Bortz 
And fragments wanted: Will pay highest 
prices. D. Dessau, Printing Crafts Bldg., 
te to 34th Sts, and 8th Ave., New York 
ity. 





Maurice 8S. Dessau, 6 Maiden Lane, N. Y. C. 
Will pay highest prices for carbon (black 
diamonds), large or small used stones, 
also fragments. Merchandise purchased 





FOR SALE 


Gold Mine 
I have a mine at Manhattan, Nevada, 1,300 
ft. of tunnels, ore free milling; average 
value $10 a ton; seven claims. Will sell 
or form company to build mill. Full par- 
ticulars from J. D. Johnston, Newport, 
Rhode Island. 








Flotation Blowers 


28—Connersville Blowers. Double outboard 
bearing. 1-y 24-5 cu.-ft. 
revolution, 3,200 cu.-ft. per minute at 
255 r.p.m. Maximum pressure, 4.58 
Ib. per sq. in. at 255 r.p.m. 
7 Style D High Pressure Type 
Biowers. Capacity, 890 cu.-ft. per 
minute at 435 r.p.m. Maximum pres- 
sure, 9 Ib. per sq. in. at 4365 r.p.m. 
These blowers were purchased for the Old 
Hickory Powder plant. Some were never 
installed and others were used less than 
90 “a. Practically new machines at 
used prices. 


Nashville Industrial Corporation 
Jacksonville, Tenn. 








~ PUMPS 


From Old Hickory Powder Plant 


Motor Driven Centrifugal 


8—14-in. Worthington, Class B double suctio: 
500 G.P.M. at, 152 {oat head, | 14 70 R.P. M 


direct connected to 300 hp. a puabe, 60 
cycle 2,200 volt motors. 
4—i4-in in. Allis-Chalmers, Type 8, 7,500 G.P.M. M. at 


30 feet head, at 1,760 R.P.M. direet connected 
to, 300 hp. General Electric, 3 phase, 60 cycle, 
2,200 volt =e. 


2—10-in. Allis-~Chalm PBAe 3,780 OF... at 
130 ES ee etincy Ae da mnected 
to 150 hp. use, 3 phase, 0 cycle, 


2,200 volt Fae 


Steam Turbine Driven 
Centrifugal 
ae aye oy Type 8, 8,500 G.P.M. at 
eet head, direct connected to 300 
= ‘ 13h R.P.M., G. E. Curtis } DL, Turbine. 
6—14-in. Allis-Chalmers, Sars Sees at 
150 feet head, 8,100 G.P.M. at 90 f 
direct conn ie RY 


ae. 
» 2,000 R.P.M., 
G. E. Curtis Steam Turpin 


Steam Actuated os 


§—14-in. and 20 x 7- x bad we ge are Com- 
peped ep gl outside fae packed plunger pot 
—e... 


4 
8—25 and 38 x KE x 4 WwW ortiingtven 
Compound Duplex, . packed 3.600 ‘D. 


— 1st 20- 

=, 0 x ty x 16 ‘Worthington ‘Duplex Under- 
welters | Fire Pump. 1,500-g.p.m., 100-Ib. 

200—New and used Simplex and Dosen, seonm 

b pyy Worthington Pumps, 4%x3 

54x4% x5, Oxe X6,7% x 435% 10, (3% 


New and used Belted, 2%, 3, 4, 5 and 6-in. 
100—Centrifugal Pumps. 


Nashville Industrial Corp. 
Jacksonville, Tenn. 











New Rails—Relayers 
Cars, Locomotives, Steel Products 


Send us your inquiries 


MERCHANTS STEEL & SUPPLY CO. 
208 8. La Salle St.. Chicago, Il. 








FOR SALE—One 30-in. 


Circular Blast Furnace 
complete with extra set of jackets, to- 
gether with = 5 hg oy tary pres- 
sure blower, directly connec’ to 

- 220 Vo On alternating motor. Price 
ete $1 00. 


Goldsmith Bros. Smel & Refining Co. 
Heyworth Building, cago, U.S.A. 














CONTINUOUS FILTERS 


1—12 ft. x 7% ft. Portland Contin- 


uous Filter. 
2—12 ft. x 8 ft. tent Contin- 
uous Filters, with tanks, 


16 in. x 60 in. Teceiver, > sees 
trap, 1%-in. centrifugal pump. 
and 9% x 8 dry vacuum pump. 

4—12 ft. x 9 ft. Portland continu- 
ous filters, with steel tanks. 

1—14 ft. x 12% ft. pettiond Con- 
tinuous Filter, with steel tank. 

1—14 ft. x 12 ft. Oliver Continuous 
Futer, with mechanical agitator 
and air lift. 


Write for full specifications. 
We are Western 1 epeaeemtetives of 
USTRIAL COR- 


NASH a 
PORATION, alia the “OLD 
HICKORY” x. Plant at Jack- 
sonville, Tennessee. Full informa- 
tion, prices, hotographs, ete., can 
be furnished by us. 


THE MORSE BROS. MACHINERY & SUPPLY CO. 


Denver, Colo. 
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CONCENTRATING TABLE 


A Combination 


of 


Simplicity, Capacity and Recovery 


Its Complete Head Motion has Only One Operat- 
ing Part—A weighted pulley. 


Its deck swings in the Arc of a Circle—the head 
end parallel to the length of the deck—the concen- 
trate end away from the tailings discharge side. 


The Rifles approximately parallel the motion and 
curve away from the tailings discharge side, but not 
as much as the motion. 


The Concentrates travel away from the tailings 
discharge side—uphill and slightly away from the 
rifles. ; 


The Side Swing at the concentrate end spreads 
the concentrates and makes a clean separation. 





» 


The Proper Tilt of the deck is not dependent upon 
the amount of concentrates in the ore. 


Its Recovery is not affected by changes in the pro- 
portion of concentrates in the feed. 


Its stroke automatically increases with overload or 
decreases with underload. 


This One Machine handles every feed from %4 
inch to slimes without change in design or construc- 
tion. 


The Combination of the Live Head Motion, Circu- 
lar Arc Motion and Riffing and a “Dipping” 
Deck produces a speed of Pulp Travel and an effi- 
ciency of Concentration not approached by any other 
table ever produced. 


Sands, Slimes and Coal Washing Types. 


Send for our bulletins on concentrating 
and amalgamating machinery 


Also Simplex Oil Burner Bulletin 


BUNTING IRON WORKS 


Manufacturers of Oil Well and Mining Machinery 
1215 First National Bank Bldg., San Francisco, Cal., U. S. A. 
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AMERICAN BRIDGE ; ; 
a Jenkins Selclo Valve 
ra Pome 357 is a valve which is self- 
: a closing and is commonly termed the 
“‘Selelo’’ Valve. It can be used on steam, 
es air, or water lines and in factories, shops, 
and — pg Fagg —_ use the 
= ° va've s built for extremely severe 
oe Hudson Terminal, 30 Church Street service. This valve may also ve used as 
= NEW YORK a blower valve in rail‘oad round houses. 


Genuine Jenkins Valves bear the Diamond 
Mark identification and are sold at supply 
houses everywhere, 


JENKINS BROS. 


Manufacturersof Steel Structures WN New York Boston Ph ladelphia 
° WS Chicago Montreal London Havana 
of all classes, particularly \ 


\ FACTORIES: Bridgeport, Conn. ; 
| Bridges and Buildings LS 








Elizabeth, N. J.3 Montreal, Can, 














SALES OFFICES: 


NEW YORE, N. Y. 


Philadelphia, Pa. 
- Boston, Mass. 


Baltimore, Md. 
rgrvonge a” eng, CRANE VALVES 
Buffalo, N. Y. St. Louis, Mo. 


Eee. f Ohio Denver, Colo. 
Atlanta, Ga. Sait Lake omy, Utah 
Cleveland, Ohio Duluth, Minn. 


Detroit, Mich. Minneapolis, Minn. 





Pacific Coast Representative: 
ay” Steel Products Co., Pacifie Comes De 7 
rancisco, ré. 


Seattle, Wash, WE-FU-GO AND SCAIFE 


Export Representative: PURIFICATION SYSTEMS 
SOFTENING & FILTRATION 
FOR SOILER FEED‘AND 
ALL INDUSTRIAL USES 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 


FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy and utilization of superheat for all its benefits. 


POWER SPECIALTY COMPANY, §pi2z,, Zhiladelphia | Kansas City Pittebursh 111 Broadway, New York 


f : DIAMOND 
3 :|| CORE DRILLING 
Accuracy Since Reliability 





San 


United States Steel Products Semeur 
$0 Church Street, New York 






























































1884 
Booklet 2122 
SULLIVAN MACHINERY co. | 
i 126 S. Michigan Ave., Chicago a 


For the 
Economical Preservation of Air 









































ha TT 
Harbison-Walker Refractories Company 
Refractori ap a, CORE DRILLING 
High Grade Silica, Chrome, . Ameling Prospecting Company, Inc. 
Magnesia, and Fire Clay Brick, DIAMOND DRILL CONTRACTORS 

Dead Burned Magnesia and Furnace Chrome 20 Years’ Continuous Service—Not a Dissatisfied Customer 
Chrome Ore. Rolla, Missouri z 
PITTSBURGH, PA. Home: State Geologic Survey, Missouri School of Mines = 
fi TSOUUNAUGUAUEGOUQUAUEOOUESACUOQOUEOOUOGOUEOOUOOOUEOOGEEOUESOOUGOOUSOOUEOOOUOOOOS0NE000U000U000U0000000000000000U000U000UCH0GuO0OqN0GUCOAHENNUUEGOqONOEONOUENNOENNGUIN 





Fiiter 8688) «=6SSPECIAL CLOTH _ ricter covers 


ON POROUS BOTTOMS 


[OTAnION 


McKiernan-Terry Drill Co. 
Manufacturers of 
Rock Drills—Hammer Driils—Core Drills 
Pile Hammers—Atlas Jacks 


21 Park Row, New York 
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LIDGERWOOD 
MINE HOISTS 








































STEAM HOISTS up to 1000 hp. 
* 


ELECTRIC HOISTS in all sizes 


THE DESIGN OF THE LIDGERWOOD 
HOIST is based upon careful study of 
mine conditions by our engineers. All 
parts have ample strength for the work 
they have to perform when the hoist is 
running at its full capacity. All parts 
are properly proportioned, and this 
combined with proper materials and 
good workmanship reduces internal 
friction to the minimum. 


There is 
STRENGTH 
CAPACITY 
ECONOMY 


in 


-LIDGERWOOD HOISTS 




















3arrett Standardized \" 
Flotation Reagents 


The majority of the large flotation operators who 
have spent thousands of dollars investigating 
Flotation Oils and Reagents 


Now Buy The Barrett Brand 


A small trial order will bring you to the same 
conclusions they have reached. 


The Bape company 


40 Rector Street, New York City Salt Lake City, Utah 











FLOTATION 


PURE PINE OIL PINE TAR OIL 
HARDWOOD AND COAL TAR CREOSOTE 
Effecttee Oils of Each Class 


General Naval Stores Co., 90 West St., New York 








SLUUUEUUUAAUAANAUAGSUDOLOTEDAUOUUORORAAOUEUSOLEAUAMROARMS UA UAEANOLULOEAEAEELL 
= 





OURRDOUAUOADRUUAASEOUOEEAUOODEONOGS 


PINE FLOTATION OILS 


Standard “350” Crude and other PENTARCO pine 
fletation oils. Used by leading American operators. 


Manufactured and distributed by 


Pensacola Tar & Turpentine Co. 
Gull Point, Florida 





























ELECTRIC MINE HOISTS—STEAM MINE HOISTS 
nish you with Hercules Pine Oil of 


Hercules Pine Oil 
We desire to co-operate with flota- 
tion operators in determining what 
oils will insure them the largest net 
earnings. 

Efficient flotation can be had only 
with uniformity in every shipment of 
absolute uniformity produced under 

RB 


Send for Catalogs on 
pine oil. We are prepared to fur- 
strict chemical control. 


We invite correspondence from 
anyone interested and offer the ex- 
perience of our technical service 
men in helping you solve your flota- 
tion problems. 


Naval Stores Division 
HERCULES POWDER, co. 


Wilmington Delaware 


120 Broadway, New York 
Sales 332 S. Michigan Ave., Chicago 
Offices ) 1012 Chronicle Bldg., San Francisco 


1019 Kearns Bldg., Salt Lake City, Utab 











HERCULES 
Pine Gal 


Produced Under Chemical Gantval 
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WHITC OMB - mst at antl 


COMOTI Ve. 
ScoMOTives 


IT WILL PAY YOU TO GET OUR 
PROPOSITION BEFORE YOU BUY 


Geo. D. Wuitcoms Go. 


MAIN OFFICE AND WORKS 


STORAGE BATTERY LOCOMO- GEAR AND FRICTIOM DRIVEN 
TIVES—1 TO 8 TONS ON R 0 Cc H E L L E, { LLINOIS SéEAk AN LOCOMOTIVES-—2', 
DRIVE WHEELS U. S. A. 


EASTON CARS 


Ruggedly constructed Easton Rocker 
Dump Cars, cars of all types, stand- 
ard or special, and complete narrow 
gauge railway equipment from track 
up—built for enduring service and 
backed up by thirty years of Easton 
experience—are available for every 
ear haulage requirement in the 
metal mining and refining industry. 







































ND>0 
ND>0 






on EF ——. 











42 Church St., New York—Works: Easton, Pa. Nothing but cars — that’s all 
Boston Cleveland Dallas’ © Eos Angeles’ ©—‘Salt Lake City we've built for 50 years. Our 
whole factory devoted to your 
TT UUOORODSDOOAUDERLOOUUOUOEEOD?. . . ° ° 
requirements in this line. 
ATLAS For Main Line, 
STORAGE Surface, and. Catalogues on request 
BATTERY : 
LOCOMOTIVES Gathering Work 


The Atlas Car & Mfg. Co., Cleveland, O. 








a SD 


“The Watt Mining Car Wheel Co. 


Barnesville, Ohio 














York, : rea me ng 
Cage, . be Gar Pa @ Philadelphia: Edelen & Co., 235 Commercial “wl Bldg. 
ALBANY GREASE 








has been conquering friction for 52 years. 
Your dealer knows it’s good. 


ADAM COOK’S SONS 


708 Washington Street, New York 
Established 1868 














* ieee etal t Ss CAR 
(ex DUMPERIS&*LQUIPMENT LO. 





ROTARY CAR-DUMPERS FOR 
STANDARD GAUGE RAILROAD CARS 






































ELECTRIC TRAMMING LOCOMOTIVES —— 1c ' 
Trolley—Storage Battery—Combination ge nt - : 
Narrow or Wide Gauge Light Steel Rails = 

Light or Heavy Hauling andAccessories 2 

. Chicago 12-16-20-25-30-35-40-45-Ibs. per ya. = 

Goodman Manufacturing Company, ilinots A peesnncanen ert : 











ney <i rR tts + se aL 
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““FAR BEYOND ANY 
OTHER MAKE” 













pH ROSESERRY 
Rares cHeincer 


Snite 612 1. W, Hellman Bldg. 






Los Angeles, Calif., 
February 21,1921. 


yr. J. A. Trember th, 
129 Nest 96 Ste, 
Los Angeles, Califes 








Dear Sir, 

Replying to 
regarding Rock Drilis,¥ 
of drills of the Jackhanmer TyP 
ment of our different properties» 


“Roc 
cay that the Cochise 
ye ts. It is very economical in 


your inauiry of Feb, 16th, 







e have used various kinds 
e in the develop- 


s,but 1 do not hes= 






k Hammer has 





jtate te 
1 

ven the pest resu 
9 tion and upkeep» Per fo 
fer beyond 4ny other 





otage of work, 






power consump : 
end the drilling ceapecity i 


make © 








Yours truly, 





Write |___— COCHISE 
a aS 





















What Makes a Good Tank? 

It is the knowing how to design 

and construct a tank that will give 

good long, honest, dependable service 

. year in and year out without a hitch. 
Caldwell Steel Tanks are the result. 





Engi- 
neers designed them according to approved 
engineering principles. A company with over 
thirty years of tank-building experience pro- 
duces them. 
Caldwell Steel Tanks are made of the finest 
steel and carefully riveted so that there’s no 
chance for breaks or leaks. 
These are but a few of Caldwell character- 
istics which contribute to the significance of 
our slogan—‘‘The Tank With a Reputation.” 
Send for Catalogue 


W. E. CALDWELL CO. 
Incorporated 
2170 Brook St., 











Louisville, Ky. 


TANKS 
ANO 
TOWERS 











war te 
DOUGLAS FIR 


PACIFIC PIPE 


WY AS WA 


A WAIN 





Made in all sizes from 2 
inch to 14 feet in diameter 


Write for Catalogue 


FpACIFIC TANK © PIP ECO” 


STANDARD SINCE ‘6. 





304 MARKET ST., SAN FRANCISCO 
6 RECTOR ST., NEW YORK 
167 WASHINGTON ST., CHICAGO 








DIAMOND DRILLS 


‘Hand Power, Gasoline, Steam, Air, Electricity. 
Send for Catalogue No. 6 


STANDARD DIAMOND DRILL COMPANY 
745 First National Bank Building, Chicago, U. S. A. 





















a UUUHHEEAAATIAN HAHAH 


i 






ROOT Spiral Riveted Pipe— 


ro " Py ger for 48 Years. 
ENDROTH OOT MANUFACTURIN ANY 
Works: Newburgh, N. Y. New York ome, Py he at 








: = Who Looks Into the Earth 





We: eet, Gok, ome Soe end So om of 
North or South Am oo 


Pennsylvania Drilling Co. 


TTT 


Hydraulic Presses 





Diamond Drill Contracters 





Cast Iron Pipe 





Accumulators 
Special Castings 


Fire Hydrants 
Hydraulic Operating Valves 





the Fp yg mtn rugs me. 2 2 R.D. Wood & Co., Philadelphia, Pa. 
anomie 











SHUNTUUUAUEUEOUDEOUEGEGEAEDENUOGY 


to 


o DIAMOND DRILLING 


FURNISHES AN ACCURATE RECORD OF ROCK 
STRUCTURE AT DEPTH. WE DRILL ON CONTRACT, 
ALSO MANUFACTURE AND SELL DIAMOND ORILLS 
AND EQUIPMENT WRITE FOR BULLETIN NO. 46. 








NATIONAL 


QUAL 





DOUGLAS FIR OR 

CALIFORNIA REDWOOD. 
NATIONAL TANK & PIPE CO. 
PORTLAND, OREGON 


ANKS 














Mineral Prospecting 


Oris 4 ExCava, 






REGISTERED U. S. PATENT OFFICE 


Keystone Dritter Co., Beaver Fats, Pa. 








|= 





Ba ot aa 
ANY 4 
U7 
H, PA. | 


a 
EQ ME 
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eg Or ei MITCHELL ° SCREEN 


“Mitchell Electric Vibrating Screen 


Less than % hp. is required to operate a Mitchell 
Screen, yet it is continually establishing records 
for large tonnage handled and thoroughness of _ 
screening. One Mitchell screen operating uninter-— 








ruptedly over a period of 18 months handled more 
than a million tons of material at a cost, including 
power, labor and screen cloth expense, of less than 
one-tenth of a cent per ton. 


Write us for full details of Mitchell success. 


ney block, emical tile, and Zinc Companies of the country. TIMPSON EQUIPMENT TK EX 
E. M. FREESE & CO., Galion, Ohio Rieeeert ~Grand Central Terminal Bldg. New York 


DEPENDABLE MACHINERY OF PROVEN EFFICIENCY 


TE STEARNS-ROGER MFE<. 


cs 0C OT DENVER,COLO.— _  “anoerants 


prominent Fire-brick, Building 


Opera mmended by 
brick, x ving ‘block, Hollow bulging block, Fire-proofing, Chim- 


























Highest Abrasive Resistance—Longest Wear TELSMITH CRUSHERS 


Rol-Man Manganese Steel GYRATORY AND JAW TYPES 
for Pillar-shaft Gyratory Breakers, Reduction Crushers, Cast 
Grizzly Bars. Trommels, Jigs, Revolving or Striking, Shaking or Steel Jaw Crushers, Elevators, Screens, Belt Conveyors, Etc. 
Gravity Screens, Separating —. in Mills, Mines, Stone and Sand Write for Catalog 168 
ants 
Manganese Steel Forge Co. SMITH ENGINEERING WORKS 
2126 Land Title Bldg., Philadelphia, Pa. 3195 Lecust St., Milwaukee, Wis. 











The DORR COMPANY, Engineers 


New York Denver London Mexico City 


Equipment for the mechanical washing, moval, 
recovery, classification or treatment of finely 
divided solids suspended in liquids. 





DENVER -~ SALT LAKE CITY=- EL PASO- NEW YORK 


Du oh ; d AUSTIN GYRATORY CRUSHERS 
T Ol ,™ Portable and Stationary Plants. 
Grinding Balls and Liners 

















Capacities, 5 to 500 tons per hour. 
They Last 


LOS ANGELES FDY. CO. AUSTIN MANUFACTURING Co. 
2444 So. Alamada, Los Angeles, Cal. New York CHICAGO San Francisco 











ae Ee nin tn tg trvtysutciesiaeeaseroseseTU cvs vee 
MATELY A BURY “‘UNIVERSAL”’ VARIABLE VOL 





UME 3-CYLINDER 
2-SIAGE AIR COMPRESSOR. WHY NOT INSTALL ONE NOW 
“ss Durable as the once as 





I mid oh eo IRE EROCK 
: nen thee ‘ NI ee = R USHING 
= } All Types grant ae ess 

= ~ All Pressures “ ‘3 ROLL ae 
: vee For All 

: ing Requirements PAR ‘ F “E BACON: ENGINEER: 

= Bury Compressor Co., 1250 West 17th St., Erie, Pa 








STROMBERG Manufacturers of pe ma Ww KS EN \ . N = = we 
Bread | (iss: = || | PULVERIZED COAL SYSTEMS 


__ Rochester, N. ¥ THE BONNOT COMPANY, CANTON, OHIO 
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McGraw-Hill Books 


Mineralogy 


1 Warren’s— 


Manual of Determinative Mineralogy 
163 pages, pocket size, flexible, $2.00 net postpaid. 


A manual written especially for use in general courses in 
mineralogy. The authors experience with its use over a 
period of several years has demonstrated that it gives 
satisfactory results as an aid in the determination of the 
more common minerals. 


2 Roger’s— 
Introduction to the Study of Minerals and 
Rocks 
Second Edition Completely Revised 


527 pages, pocket size, flexible, 578 illustrations, $4.00 
nit, postpaid. 


A compact, thorough textbook for use in the field and 
in the classroom. It covers the whole field of mineralogy. 
including crystallography, blowpipe analysis, descriptive 
mineralogy, and determinative mineralogy. This second 
edition includes rocks also, as indicated in the title. 


3 Kraus and Hunt— 


Mineralogy—An Introduction to the Study 
of Minerals and Crystals 
560 pages, 6 x 9, 696 illustrations, $4.50 net, postpaid. 


A textbook based on the author’s long experience in 
teaching large classes of beginning students. The book 
a —— all that the student of general mineralogy needs 
o know . 


4 Davy and Farham— 


Microscopic Determination of the Ore 
Minerals 


15° pages, 6 x 9, illustrated, $2.50, net, postpaid. 

This book describes the latest methods in use for polish- 
ing, examining, testing, and photographing surfaces of 
minerals, ores and mill or smelter products. The material 
is presented in such a way as to be of direct service 
to the engineer in practice and also as a textbook for 
students of mining and geology. 








— McGraw-Hill Book Company, Inc., 370 Seventh Avenue, New York. ! 
: You may send me.on 10 days’ approval— - 
& a 
BETTER SSE eee ee eee e teen eee e eee teen e eee ee nes 1 
. i 
i | correo ereeeeeseeseeeseseeeeesezneeseeseeeseeeseeseeseeseeessesese t 
a i 
BE nr ae ee ere ey ee Se i 
t i 
Rt dcsrete inca rap aialters we wel ec mene ae ASD. sana na oids Suen wc %e lites eR oe i 
£ I agree to pay for the books or return them postpaid withip 10 & 
— days of receipt. | 
& Member A.I.M.M.E.?...... Subscriber to Eng. & Mining J.?...... . 
t 

» : % 
1 ei SCM ok Wily: sala cies o:ale sai wea kw Slade are wei Ades eS Wi wee 1 
: BF AS 0650S oo BAG he BU os EPSON oa cane bah ws oe : 
6 i 
ee I din 6 ag days wise Gta ea Pete de ob keke BAe wa aoe a 
t & 
-. Mae pea, ...... 3% serpent Mins oo ose oko cobs eben Ul 
* (Books sent on approval to retail purchasers in U. 8. and Canada & 
§ only.) J 12-31-21 8 
DO sicsnatiterencneiabmmananisendinettdreebnnenannt anesthesia 
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JUSTRITE No. 83 


with Bail and Hook 


Here is 2 handy, 
all-round service 
lamp—easy to han- 
dle —durable—effi- 
cient; that’s the 
verdict of the man- 
on-the-job. 





It can be attached 
to timbers or side 
of drift. Built sub- 
stantially to stand 
up under the hard- 
est kind of slam- 
bang, day in and 
day out handling. 
And like all other 
Justrites, it gives a 
clear, steady, bril- 
liant light wher- 
ever and whenever 
i it’s needed. Write 
gf || today for prices. 


jeg Justrite 
ak Mfg. Co. 


2080 Southport Ave. 
Chicago, IIl. 


bas 
Samp with bel , 
and hook 











Economical 


_ 
Efficient 
Amproved f phe Capacity 
| Process 
For Al 68 William St 





Materials NEW YORK 
ESSER SS OE RD OO RAR SPR PS ERE SORA ES 








BUTCHART 


Concentrating Tables, Flotation Apparatus, 
Classifiers, Screens, etc. 


W. A. BUTCHART, Denver, Colo. 








Laboratory Apparatus and Glassware 


Chemicals for Industrial and Metallurgical Work—Assay Supplies 
—Commercial and C. P. Acids—J. T. Bakers C. P. Analyzed 


Chemical!s. 
BRAUN-KNECHT-HEIMANN.-CO. 


Founded 1852 
584 Mission 8t., 
San Francisco, Cal. 
Cable address “BRAUNDRUG”"” 
All Codes Used. 


Los Angeles House 
The Braun Corporation 











Inuit 
UU 
IAHIL 


UNITED IRON WORKS, INC., Kansas City, Mo. 


The largest plate shop west of the eee 
River, also manufacturers of hoists. 

and smelting machinery, the Pomona Pump 
other equipment and supplies. 


= 
— 
— 
— 
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THE NEw HERRESHOFF FURNACE 


(Patented) 
Temperature 


oalibetien For Roasting, Calcining and Drying : Pn 
Write for Bulletin and state your requirements 


GENERAL CHEMICAL COMPANY 


Herreshoff Furnace Department, 25 Broad St., New York 


PACIFIC FOUNDRY COMPANY 


18th and Harrison Streets, San Francisco, California 











MONARCH 


egg ena Ores—Metals—Residues 
Crucible Tilting sseneientation 
Furnace 


May be started or | Aluminum 


shut off in an in- 
stant. Sheets & Ingots 
Built in capacities 
up to 1,500 Ibs. ny 








per heat. 
ee os FERRO ALLOYS 
= a. Catalog 


j . de- 
scribes it. 


The Monarch Charles Hardy & Ruperti, Inc. 


rg raged 115 Broad Street, 
1206 caamaaee Balding New York City 
Baltimore, Md., U. S. A. 




















[UFKIN 


Improved common pattern Tapes, 
also Engineers’ Patterns and Tapes 
on reels for mine work. Send for 
Catalog. 


THE [UFKIN foULe £0. SAGINAW, MICH. 





American Bessemer—Open Hearth—K soatone Copter steel 





Rana it ANUS OOUNTUATUNENNUNADENEDOEENONOEEONEONOONNDS 


Black Sheets, Galvanized Sheets, — Sheets, rruga 
Sheets, Formed Roofing Products, Tin and Terne Plates, Etc. 
ORK AMERICAN SHEET AND TIN PLATE COMPANY, PITTSBURGH, PA. 








BERGER r AIRBANKS: MORSE 


sl 2 ; MANUFACTURERS CHICAGO 
Monitor Transits and Levels 
wenn Oil Engines-Pumps—Electric Motors and 
C. L. BERGER & SONS Generators — Fairbanks Scales— Railway 
BOSTON, MASS., U.S. A. Appliances—Light Plants- W ater Systems. 


"WISCONSIN BRID 
NIS &@ IRON CO... Gk 
NORTH MILWAUKEE WISCONSIN 


Chicago Detroit Kansas City £&lPaso 




















Wire nope, Hooks, Clips, Sockets, Welding Wire 
JOHN A. ROEBLING’S SONS co., TRENTON, N. J. 





MICs 























McIntoso & SEYMouR “= DEISTER-OVERSTROM 
: CorPORATION Ps DIAGONAL DECK 

: Diesel Type Engines Et SAND AND SLIME TABLES 

: Auburn, New York DEISTER pine carer = beth COMPANY 
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AMERICAN ZINC, LEAD & SMELTING CO. 


Zinc and Lead Ores 
Address, 1012 Pierce Building, ‘St. Louis, Mo. 


ni) 





sate Exploration Department for the purchase of 
Metal Mines & Metal Mining Companies, 55 Congress Street, Boston, Mass. 








Balbach Smelting and Refining Company 





Ores 
Concentrates , 
Buyers of Bullion Containing 
Residues 
L 
Gold, Silver, Lead and Copper. Electrolytic Copper Refinery 
NEWARK NEW YORK OFFICE 
NEW JERSEY eae 280 BROADWAY 











Liddell Never Disappoints 


Liddell’s Handbook is packed with tables, formulae, 
constants, methods — the sort of information you 
need -constantly. Get the habit of depending on 
Liddell. Whatever your problem, go to this book 
for the answer — it never disappoints. 


METALLURGISTS ano CHEMISTS’ HANDBOOK 





Liddell’s One metallurgist writes: 


“In my frequent business trips I always take 
METALLURGISTS’ and CHEMISTS’ LIDDELL along. It is a great time and 
ca trouble saver. This handy book makes it 


HANDBOOK unnecessary for me to carry a lot of bulky 


data.” 
656 pages, pocket size, flexible binding, $5.00 
net postpaid 


Send no money 
just the coupon! 





ewaseseuseeeee6eee82e8ea 


This useful guide is unquestionably the standard reference manual for the P 
metallurgist and chemist. There is no part of your equipment that will Fa ee, ee 
render more efficient service. Ri 370 Seventh Ave., New York. 
. 3 ; . y 
It supplies at once information you would otherwise spend hours look- é PS md Metallurgicts — 
ing for o Chemists’ Handbook, $5.00 net, postpaid. 
: ?o i ry be al the 7c a | return it 
$ . : F stpaid w. ays 0 
There is no guess work about the material it offers. The in- = — ys of receip 


; - ¢ 
formation presented has proved its value in actual practice. i aati iti Paee eer eee TD 


? 
¢ Ps ee eS Se ee ee ri ce a 
Take advantage of our on-approval offer. It enables you s 


to see without charge why thousands of chemists and rs | ee es ee eet Pe ee ec ee 
metallurgists keep Liddell handy. oe CN Ba 4:4: des 4.6: eh eA eel Oe oped Se He ae es 


o SS OR er aes ha Wise a Hand aa ea ee Ae ace b leeks ele re 


See this book for 10 days FREE a Wess eh Comms «iS eh Be <8 Dhccine tN Paste BS canes 


¢ (Books sent on approval to retail purchasers jn the 
Ps U. S. and Canada only.) FJ. 
¢ 


JABBER TSS TSF FBR STIS SEBS ee eee Sy 
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P"BARTLESVILLE ZINC COMPANY 
: Bartlesville and Blackwell, Oklahoma 
= 
| ZINC OXIDE ZINC DUST 
Prime Western and Brass 
= Sole Agents: 
i THE AMERICAN METAL COMPANY, LIMITED 
2 61 Broadway, New York 
Irvington Smelting | ASSAYERS & REFINERS) 
& Refining Works Specialists to : 
Formerly Glorieux Smelting & Refining Works Palladium PLATINUM Iridium =: 
Buyers, Smelters and Refiners of Rhodium Ruthenium Osmium 3 
Gold, Silver, Lead, Copper and Platinum Geld aad Silver z 
Ores, Sweeps and Bullion 2 
Manufacturers of Copper Sulphate pace canara asinine : 
; BAKER &CQ,.,INC. : 
Irvington, New J ersey Refiners and Workers of Platinum Gold and Silver. z 
Lehigh Valley R. B. connestion aie id So} : 
CHARLES sebtasizanllin, thomas Worm: tts:20 Church St. wit NEWARK.N.J. °° me 3 
ILLINOIS ZINC CO. | 
PERU, ILLINOIS r LATINUM 
SELECTED BRASS, Se ZINC in all Standard or Special Forms 
and SULPHURIC ACID REFINING ASSAYING 
: Rollers of SHEETS, PLATES and STRIPS MANUFACTURING 
ZINC in special sizes, squares and circles, cut to We are specially equipped for 
order. Etchers’, Engravers’, Lithograph- the testing and sampling of any 
ers’ and Battery Plates. Paper and Card Platinum-bearing materials. 
ee ee J. Bishop & Co. Platinum Worke 
EASTERN SALES OFFICE - Disnop a 5 wee 
Tel. Worth 1496 280 Broadway, New York MALVERN, PA. 
All 
SSEBGsate Grades 
CINCINNATI BUFFALO 
NEW YORK ST.LOUIS 
ROGERS, BROWN & Co. SFE 
CHICASHILADELDHIA 
PHELPS DODGE CORPORATION - The Hegeler Zinc Company 
99 JOHN STREET,NEW YORK : Danville, Ilinois 
“P.D.Ce.” i “a Manufecturers of 
: secTROLYTIC OP PER CASTING : SLAB ZINC SULPHURIC ACID 


PP UL 
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International Smelting 
Company 


New York Office, 25 Broadway 


‘Purchasers of 


Gold, Silver, Copper and Lead Ores 
Smelting Works Ore Purchasing Department 


International, Utah Miami, Arizona 618 Kearns Building, Salt Lake City, Utah 


Refineries 


RaRITAN Coppzr Works, Perth Amboy, N. J. 
INTERNATIONAL LEAD ReFENING Co., East Chicago, Ind. 














TUL ONO 
| renee 








United Metals Selling Company 


25 Broadway, New York 
Electrolytic Copper NEC&BM 
Best Selected Copper ABS | 
Pig Lead— "2m" International I. L. R. Co. 
Electrolytic Zinc Anaconda Electric 


Highest Grade and Purity 


Selenium, Arsenic, Nickel Salts, Tellerium 
Copper Sulphate 
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n Y ; ‘uA 
: <a e 
: Anc American Metal Co., Ltd. 
American Zinc & Chemical 61 Broadway Oliver Bldg. 
Werke: C _ Oftee: New York Pittsburgh, Pa. 
u —- 0 mp any ‘Pada ' Boatman’s Bank Bldg. A. C. Foster Bldg, 
rs Producers of ST. LOUIS DENVER 
Z Zinc 
Prime Western and Brass B f 
Zinc Oxide Zinc Sulphate Zinc Dust ; aii ’ 
Salt Cake Nitre Cake Gold, Silver, Lead, Zine, 
Sulphuric Acid ) and Copper Ores, Copper 
Coal Matte, Copper Bullion 
Buyers of Zine Ores : and Lead Bullion, Molyb- 
SOLE AGENTS — denurn Concentrates and 
The American Metal Co., Ltd. i Tungsten Concentrates 
61 Broadway, New York 








) : . : Producers of 
jrenith Gold, Silver, Copper, 
Lead and Zinc 
Med 


ee 


SRAAUAEUNEANAEEOANOEOEANTOOOUENOETT 


:- MAT ULAEDUEAUOGELAGLAUALNESLEO 











ESTABLISHES 1629 






THE GRASSELLI CHEMICAL CO. 
CLEVELAND, OHIO 


Choice Brass Special 
Sheet Zinc for use in the Cyanide Process, perforated 


i CHEMICALS Matthiessen & Hegeler Zinc Co. 
4 ZING La Salle, Ill. 

; ; Manufacturers of 

! GRASS ELL Sheet Zinc, Rolled Zinc Plates, 

i ttt em Ribbon Zinc in Coils, 

and Sulphuric Acid, 

| Senieeat Mae, 











Guardian Building “ as —— the requirements of the Mexiean 
: NEW YORK,N.Y. ° | ey . : 
: 347 Madison Avenue 253 Broadway, New York City Telephone Barclay 5281 2 
| Buyers of 3 
ZINC ORES 
ZINC CONCENTRATES : . 
| Producers of Cyanide of Sodium 96-98% 
oe Cyanogen Content 51-52% 
eae “Cyanegg” 
SHERARDIZING ZINC r Ss 
CADMIUM Sodium Cyanide 96-98% in egg form, each 
Poe ae pl egg weighing one ounce. 
HEAVY CHEMICALS ” 
for all purposes 








> The Roessler & Hasslacher 
Chemical Co. 
709-717 Sixth Ave., New York, N. Y¥. 


DYES AND COLORS 
THE GRASSELLI POWDER CO. 


Manufacturers of Explosives 2 2 Werkes Furth Aucbep, 1S. 
Guardian Building, Cleveland, Ohie 


























bert: 
American Smelting & Retining Co. 


General Office: 120 Broadway, New York 











UU 


Producers of ' 
GoLD CADMIUM 
SILVER BISMUTH 
LEAD THALLIUM : 
COPPER SELENIUM 
ZINC BLUE VITRIOL 
ZINC Dust ARSENIC 
Test LEAD C. P. LITHARGE 
ZINC OXIDE TIN 
(Columbine Brand) CADMIUM SULPHIDE 
Sales Office: 








EQUITABLE BUILDING, 120 Broadway, New York 











United States Smelting 
Refining & Mining Company 


55 Congress Street, Boston, U. S. A. 


Buyers of 


Gold, Silver, Lead and Copper Ores; Lead and Zinc Concentrating Ores; Matte 
and Furnace Products 


Refiners of Lead Bullion 


Producers and Sellers of 
Gold, Silver, Lead, Copper, Arsenic, Insecticides, Fungicides and Cadmium. 


OPERATING OFFICES 


912 Newhouse Building, Salt Lake City, Utah; Kennett, Cal.; Goldroad, Ari- 
zona; Eureka, Colorado (Sunnyside Mining & Milling Co.); Baxter Springs, 
Kansas; 120 Broadway, New York; Pachuca, Mexico (Real del Monte Co.). 


Selling Offices: 120 Broadway, New York 





United States Smelting R. and M. Exploration Company 


For examination and purchase of Metal Mines, 55 Congress St., Boston, Mass. District Offices, 120 Broadway, N. Y. 
1504 Hobart Building, San Francisco, Cal., Newhouse Building, Salt Lake City, Utah 
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ARRANGED GEOGRAPHICALLY 


NITED STATES Kyle, T. D. 

~ Marsh, Austin G. 
McClain  & —. 

atton, Horace 
Alabama Piers, Wie 
ate, 

Hees, R. M. Ritter, Etienne A. 
Roller, Arthur H. 
Root & Simpson 
Ward, William F 

Arkansas Wilfley, Ciifford R 
Wood ——— Co., 

Fuller, J. T. The Henry E. 

Le Vasseur, Charles Zeigler, Victor 

tine Connecticut 
Keeney, Robt. A. 

Butaterd, Cc. W. ds 

Burch, H = a 

Calkins F “M. M. Washington, D. C, 

Clausen, Carl : 

Cole & Co. Mulliken, H. S. 


Seward, John 


Flagg, Arthur Leonard 


Halloran, Will 


Mohave Assay and En- 


gineering 
Osborn, — = 
Slak, 
Smith & Ziesemer 
Spilsbury. P. G. 
Stevens, T. N. 
Tomlinson Engineering 
& Assay Office 


x 


California 


Anderson, A. P. 
Arnold, Ralph 
Beaudette, A. J. 
Bjorge. Guy N. 
Burch, A. 
Burns, William 
Carpenter. A. B. 

1 & Wartenweiler 
nell & Lindley 


Gemmill. David B. 
Grant, Wilbur H 


Hamilton, s€auchamp, 


alworth, -e- 


d, L. F. B. 
Hollan 
Hutchinson, Niendoiph 





Sill & Sill 
Southwestern Eng'g Co. 
Twining Laboratories, 


The ‘ 
Wellman-Lewis Co. 





Florida 
Tanner, W. Lee 


Idaho 


Burbidge, Frederick 
Easton, S.A 

Leonard Engineer’g Co. 
Ss Gordon C, 


A. 
White, Rush J." 


Illinois 
Ede, J. 


Hunt & Co., R. W. 
Long, Frederic H. 
Schwerin, Martin 


Indiana 


Indiana Laboratories 
Co., The 


Iowa 
Reece, P. P. 


Kentucky 


Reed, Avery H. 
Torbert, James B. 


Maryland 


Fulton, Chester A. 
Holden, Edwin C. 


Y E Massachusetts 
m-< Brockunier, S. H. 

Eustis, 4 A 
Hardy, Gordon 
Hutchinson, W. Spencer 
Jones, William F, 

Colorado Locke, ¢ C. E. ove 

Be A. Mills ac . Geor é 

Beil, Charles N. Richards, Pa a 

Burlingame, Walter E. Richards & Locke 

oo Rawin E. Rocers, Mayer & Ball 

Chase, R. Stevens, F. G. 

_—— George B. 

aper, le 

Ermlich, Geo. J., & Co. 

oo _ ‘. “ 

Fros scar J. 

Gahl,’ Rudo chigan 

Garvin. C. Fesing, rs Ww. 

Hills, V. G. Lasier, F. G. 


Lawton, N. O. 
Royce, Stephen 


Minnesota 


Collins, E. J. 
Dudley, H. C. 
Longyear Co., E. J. 


Missouri 
egg Durward 


irby, 
Le Caner Charles 
Meier & Co., Inc. 
Miller, Howard A, 
O'Keeffe, Edward C, 
Rakowsky, Victor 
Waring & Williams 

Laboratories, The 
Wheeler, H 


Montana 

Indiana _ Laboratories 
O., e 

McCarthy & Co., 


Richard 


Stewart, I. E. 


Nevada 


Adamson, W. G. 
Cox, Augustus D. 
Lakeman. C. B. 
Spencer & Co., L. B. 


New Jersey 


Ely, E. 
Hatfield & Co, 


New Hampshire 


Lindsey, Thayer 
Strain, J. H. 


New Mexico 


Lidstone & aa Dorp 
Wright, Ira L 


New York 

Adams, H. 

Addicks, a 

Aldridge, W. oe 

Arnold, Ralph 

Associated Petroleum 
Engineers 

Ball, Sydney H. 

Banks & Son, a H. 

Bateson, C. E. 

Beatty, A. heeeier’ 


Boise, Charles W. 
Botsford, R. §. 
Bradt, Harlan H. 
Brodie, Walter M. 
Burdick, Charles A. 
Bureall, Fred’k P. 
Callow, J. M. 
Channing, J. P. 
Clapp, 
Clements, J. Mor an 
Constant Co., 
Drew, 
Dwight, “Arthur S. 
Dwight & caeyd Sinter- 
ing .. 
Emlaw, s 
Erdlets, z=, <™ Fr. B. 
Eustis, F. A. 
Farish, George E. 
Ace J. W 
Fin R. 
rohs” Julius 
coh f Engineering Co. 
Gill, Philip L. 
Grugan, Justice 
Guess, H. A. 
Hager, Dorsey 
Hammond, "Schn Hays 


Hampton, Wm. H. 
Henderson, H. P. 
Huntoon, L. D. 
Hutchins. J. P. 
Jaeger, Frederick 
Keene, Amor F. 
Klepetko, Frank 
Knox & Allen 
Krejci, Milo W. 
Kunz, G. F. 
Ledoux & Co. 
Le Fevre, S. 
Linton, Robert 
Lloyd, R. L. 
Loveman, M. H. 
Mathewson, E. 
Mayer, L. W. 
M H. 


Minard, F. 
Newberry, 
Payne, C. 
Payne, Henry Mace 
Perry, O. B. 

Pitkin, Inc., L. 
Poillon & Poirier 
Richards, Gragg 
Ricketts, L. D. 
Rogers, A. H. 
Rogers, E. M. 
Rogers, Mayer & Ball 
Rowand, i G 
Rubidge, F. 


ah 





Rutherford, Forest 
Schroter, Geo. A. 
Sharpless, Fred. F. 
Shipp, E. Fs tad 
Simonds, F. M. 
strain, J. H. 
Sussman, O. 

ayer. ce 
Thomas, M. L. 


Vandegrift. J. A. 
Warriner, R. C. 


Westervelt, 
Whitman, Alfred R. 
Wilkens & Devereux 
Witherell, Chas. S 
Wolf, Harry J. 
Wright, Louis A. 
Yeatman & Berry 


Ohio 

Barton, L. A. 
Dunster, C. B. 
Oklahoma 
Bates, Mowry 
Fohs, F. Julius 
Ladd 


wD. Bf. 
Rutledge, J. J. 


Oregon 


Gilles, V. A. 
Hodge, Edwin T. 


Pennsylvania 


Ayres, W. S. 
Shence & Co., H. M. 
Darlington, Ww. 
Demmineg. H. C. 
Fuller, John T. 
Garrey, George H. 
Heinz, N. L. 
Linton, Robert 
Searle, Barry 


Tennessee 


Newman, M. H. 
Southern 1. 7 Co. 
Watson, Ralph A 


Texas 

sagen, Engineering 
Barry. J. G. 
Cameron, George W. 


] 
Cc 
Critchett & Ferguson 
Kinnon, Wm. H. 





i: 6 
Andrew W. 


Utah 


Bardwell, A. F. 
Black & Deason 
Callow, J. M. 
Crismon & Nichols 
Fitch, Walter, Jr. 
Frank, Alfred 


General Engineering Co. 


Hillsdale, Paul 
Krumb, Henry 
MacViehie. D. 
fficer & Co., R. H. 
} roma 8. C. 

Timmons, Colin 

Union Assay Office, Inc. 
Van Winkle, C. T. 
Zalinski, E. R. 


Washington 


Campbell, Wells & 
Elmendorf 
Falkenburg & Co. 
Greenough, W. Earl 
Lachmund, Oscar 
Lee, Chester 
Levensaler, Lewis A. 
Roberts, Milnor 


Wisconsin 
Royce, Stephen 


CUBA 


Constant Co., C. 
Murias, E. R. Vclions 


CANADA 
British Columbia 
Collins, G. A., Engineers 
Fowler, S. S. 

Hodge, ea 7. 
Munroe, H. 
Stewart, Robert H. 


Van Wagenen, H. BR. 


Manitoba 
Allied Engineers, Ltd. 


Ontario 


Ferrier, W. F. 
Gillis, J. _ 
Graham, N. 
Murphy, Gaaties J. 
Reid, J. 

Rogers, a C. 
Stevens, yresk G. 
Tyrrell, J. 
Whitman, Ajirea R. 


Quebec 


Cohen, Samuel W. 
Hersey Co., Ltd., Milton 
Spearman, Chas. 


Yukon Territory 
Burrall, Fredk. P. 


MEXICO 
Allen, Roy Hutchins 


Babb, Percy Andrus 
Burr, 


Cruger, J. P. 


Lucke, K. 
MacDonald, Bernard 
Meissner, a 
Miller. Hugo W. 

N A. C. 


Schmidt. H.C. 


sisi 


UD 


sili 
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Shaw. S. F. 


? 


Tays, Eugene A. H. 
Thomas, D. R. 


AFRICA 


Emery, A. B. 
Martin, H. Rose 


ASIA 


Burma 
Hall, R. G. 


China 


Draper, M. D. 
Yung, M. B. 


Japan 
Mills, ge 


w. 
ington, C. W. 


AUSTRALIA 
Palmer, T. H. 


EUROPE 

England 
Belmont, Arthur 
Botsford, R. S. 
Knox, Newton Booth 
Ridge Roasting Furnace 

& Ener. Co. 
ole. Millard K. 
Tyrell, J. B. 
Wilkens & Devereux 


France 
Rivoiret, M. Raymond 


Italy 


Wright, Charles Will 


Spain 
Knox, Newton Booth 


CENTRAL AMERICA 


Bancroft, H. 
Estes, F. M. 


SOUTH AMERICA 


Bolivia 

Ball. C. Leonard 
Copeland, Durward 
Easley, George A. 
Harper, Harry A. 


Chile 

Lehmann, Charles 
Strache, Walter 
Strauss, Lester W. 
Columbia 

Chédé, L. : 
Parrish, K. C. 
Ward. Wm. F. 
Peru 


Klepetko, Frank 
Neel, C. B. 
Semple, C. Carleton 
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ARRANGED ALPHABETICALLY 


A 
Adams, Huntington, Mining Engineer. c/o 
White Weld & Co., 14 Wall St.. New York 
ity. 
Adamson, W. G., Mining Engineer and Metallur- 
gist. Winnemucca, Nev. 
Addicks, Lawrence, Consulting Engineer, 51 


Maiden Lane, New York City. Cable: 
New York. 

Aldridge, Walter H., Mining and_ Metallurgical 
Engineer, 41 E. 42nd St., New York. 


Galie, 


Allen, Ber Hutchins, Mining Engineer. Care of 
Cia. be Minera del Refugio, S. A., Parral, 
Chih., 

Allied fill Ltd., Mining Engineers and 
Geologists. Examinations, Exploration and 
Management in Manitoba Fields. The Pas, 

‘an. 


Anderson, A. P., Consulting Mining Engineer, 
U. S. Smelting. Refining & Mining Company, 
1504 Hobart Bldg., San Francisco, Cal. 

Anderson, G. E., Engineering Co.., ga 
Petroleum, Metals. 206 Anchor Bidg., Fort 
Worth, Texas. 

Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer, 639 S. Spring St., Los Angeles, 
Calif.; 42 Broadway, New York City. Cable: 
“Ralfarnoil.” 


Associated Petroleum Engineers (successors. to 
Assoc. Geol. Engrs), F. G. Clapp, Chief Geo- 
logist, 30 Church St.. New York. 

Ayres, W. S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long Experience as 
Manager of Iron and Coal Mines, Hazelton, Pa. 


Babb, Percy Andrus, Mining and Metallurgical 
Engineer. Apart. No. 92, Pachuca, Hego., 
Mexico. 


Ball, C. Leonard, General Manager, Cia Huanchaca 
De Bolivia, Puiacayo, Bolivia. 


Ball, Sydney H., Mining Geologist, Rogers, Mayer 
Ball, 42 Broadway, New York City. Cable 
Address: Alhasters. 

Bancroft, Howland Consulting Mng. Geologist. 
Mer. Sinclair Panama Oil Corp., Panama City, 
Rep. of Panama. Cable: “Howban.” Code: 
Bedford-MecNeill. 

Banks & Son, John H., Mining Engineers and 
Metallurgists. 26 John St., New York. Cable: 
‘‘Metbanks.”’ 

Bardwell, A. F. (successor to Bettles & Bard- 
well), Custom Assayer and Chemist. 158 
South West Temple St., Salt Lake City, Utah. 

Beare John G., Mining Geologist, Mills Building, 

1 Paso, Texas. 


ime L. A., Petroleum Engineer. Oberlin, Ohio. 

Bates, Mowry, Petroleum Engineer and Geologist, 
305 Atco Bidg., Tulsa, Okla. 

Bateson, C. E. W., Consulting Mining Engineer 
and Geologist. 68 William Street, New York, 
c/o Ricketts & Company, Inc., formerly with 
Ricketts & Banks. 

ee A, d., Mining Engineer, 

dg., $an Francisco, Calif. 


due A. Mills., Metallurgical and Consulting 
Engineer, 807 Central Savings Bank Bldg., 
Denver, Colo. 

Beatty, A. Chester, Cuseuitins Mining Engineer, 
25 Broad St., New York. Cable: Granitic. No 
professional ‘work entertained. 

Bell, Charles N., Consulting Mining Engineer. 
The Metals Exploration Co., 201 Fourteenth 
St., Denver, Colo. 

Belmont, Arthur, 


252 Russ 


Consulting Mining Engineer, 


3 Mincing Lane, London, E. C. 3. England. 
Cable Address ‘‘Beldurel-London.” 
Biorge, Guy N., Mining Geologist. 788 Mills 


San Francisco, Calif. 


mM... & Deason, Assayers and Chemists. 165 
South West Temple St., Salt Lake City, Utah. 

Boise, Charles 'W., Mining Engineer. Foreign 
ere. Room 1507-14 Wall St.. N. Y. 
Cable: ‘“Mukeba. 


Botsford, C. W., Consulting Mining Engineer and 
Geologist. Room 2093, 214 O'Neill Blde., 
te an gg eS 

Botsford, R. S., Mining Engineer. ra 2983, 
No. 50 Church St.. New York City and 2 
Drapers Gardens. London, England. 

Bradt, Harlan H., Mining Geologist and Engine 

261 Rockingstone Avenue, Larchmont, N. 
Telephone Larchmont 875. 


a Ss. H. 11 Nesmith St., Lowell, 
Brodie, “Walter M., gy ng Engineer and Metal- 
lurgist. Room 904, 47 Cedar St., New York. 


Wallace 
Seach.  Morebey i & White, Albert Burch, O. H. 


Burbidge, Frederick, Mining Engineer. 
Idaho. 


ey, Lioyd C. White, Consulting Mining 
Engineers. Crocker Bidg., San Francisco. 
Cable — “Burch,” San _ Francisco. 
Usual cod 


Burch, H. Ken, on, Consulting Engineer. Phelps, 
Do - By yor, & gi D: 


Corpn. (Address) Co B 
Bites cm. ( ess) Copper Queen Branch, 


Burdick, Charles A., Mining Engineer. Equit- 
able Bldg., 120 Broadway, Sew York. Phone: 
Rector 1645. 


Burlingame, Walter E., Est. 1866. Assayer and 
Chemist, Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing, 1915 Lawrence St., Denver, Colo. 


Burns, William, Mining spagpeeee. 788 Mills 
Bidg., San Francisco, 


Burr, Gmo. A., E. M. C. E. Geological Surveys 
and Mine Examinations in Mexico exclusively. 
i Luis Potosi, S. L. P. and Guachinango, 
alisco. 


Burrall, Frederick P., Mining Engineer 
Yukon Territory, Canada, 
Broadway, New York. 


. Dawson, 
36th Floor, 233 


0 


aa F. E., Mining Geologist and Engineer, 
Globe, Arizona. 


Callow, J. M., Pres. General Engineering Co., 
Consulting Metallurgical Engineers, 
3022, No. 120 Broadway, New York, 159 
pont St., Salt Lake City, Utah, U. 8. A 


Cameron, Geo. W., Assayer and Chemist. Repre- 
sentative for shippers to the El Paso Smelter, 
205 San Francisco St. Box 489, El Paso, Tex. 


Campbell, Wells & Elmendorf, Mining Engineers, 
Chemists, Metallurgists. Mining Examinations 
and Management, Umpires and Control As- 
sayers, Ore Testing and Metallurgical Pro- 
cesses. Prefontaine Bldg., Seattle, Wash. 


Carpenter, Alvin B., Mining Engineer. Examina- 
tions, Consultation, Supervision of Mines. 
628 Pacific Finance Bldg., Los Angeles, Calif. 


Carpenter, Miles Miller, Mining Engineer. U. 


Ss. 
Mineral Surveyor, Examinations, Consultation. 
Tucson, Ariz. 


Chance & Co., H. M., Coal and Iron, Consulting 


Engineers, Drexel Building, Philadelphia, 
Penn. 


Channing, J. a. 
Broadway, New Y 


Chase, Charles A., cians Engineer, 
as ag Building, Denver, Colo. 
. Co., Telluride, Coio. 


Consulting Engineer, 61 


825-826 
Liberty Bell 


Chase & Son, Edwin E., Edwin E. Chase, R. L. 
hase, Mining and Geological Engineers, 207 
Colorado National Bank Bidg., Denver, Colo. 


Chédé, L., Ingenieur des Mines. Long experience 
Colombian properties, Examinations, Reports, 
Purchases. Cali, Republic of Colombia. 


Clapp, Frederick G., Consulting Geologist and 
Petroleum Engineer, 30 Church St., New 
York City. 


Clausen, Carl, Engineer, Bisbee, Arizona. De- 
sign and erection of mills for concentration, 


amalgamation, cyaniding, etc. Smelters and 
Power Plants 


Clements, J. Morgan, Mining Engineer and Geol- 
ogist. 20 Broad St.. New York. Code: Bed- 


ford-McNeill. 
Cohen, Samuer Conmeiiins Min. Eas. Do- 
minion Express bac . Montreal, Canada 
-. & Co. Aasnaees. Chemists, Ore Buyers. 
Box BB, Doug! las, Ariz. 


Collins, Edwin James, Mining Engineer and Min- 
ing Geologi ist. go and Management. 
Torrey Bide. Duluth, 


Collins, George E., Min. Eng. Mine Examina- 
tions and Management, 307 Boston Bldg., Den- 
ver, Colo. Cable Address: “Colcamac.” Denver. 


Collins, Glenville A., Engineers, Ltd., Consulting 
Mining and Civil Engineers, 409-10 Credit 
Foncier Bldg., Vancouver, B. 


Constant Co., C. L., Mining, Metallurgical gad 
Chemical Engineers. New York Office, 
Broadway, New York, N. Y. Cuban Office 
Amargura 23, Havana, under J. C. Porter. 
Registered Mining Engineer under Cuban law. 


Copeland, Durward, Metallurgical Engineer, Mis- 
souri School of Mines, Rolla, Mo., and Lialla- 
gua, Bolivia, South America. 


Cox, Augustus D., Mining Engineer. Clay Peters 
Bidg., Reno, Nev. 


Crismon & Nichols, Assayers and Chemists, 229- 
eo West Temple St., Salt Lake City., 


Critchett & Ferguses. Aang rs and Chemists, 
Agents for Ore sg oe and Control 
a Specialty. El 


Cruger, James P., Mining Engineer. Twenty 
years Mexico. Examinations anywhere. Ad- 
dress Parral, Chihuahua, Mexico. 
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D 
Dahl & Wartenweiler, Engineers, ers, and 
ilders of Mine, ‘Metallurgical an dustrial 


Plants. Central Bldg., Los Angeles, Cal. 
Darlington, Wayne, Consulting Mining Enginee 
and Metallurgist. 50 North 23rd St. Phila- 
delphia, Penn. , : : 
Demming, Henry C., Min. Eng. Geologist, Min- 
rie = Chemist. Offices and Laboratory. 
1152 roa St.. Harrisburg, Penn. 
a D., Mining Engineer, Kotchiu, 
Yunnan, China. Parmanent Address: 213 
Boston Bldg., Denver, Colo. 
Drew, C. ¥., E. M., with Cerro de Pasca Copper 
Corporation, Room 4, fifth floor, 15 Broad 


—s aay York. 
704 Lonsdale 


C., Mining Engineer. 
Mechanical Engineers for 


Bide. Bul uth, Minn. 
Duncan & Lindley, 
649 Mills Bldg., San Fran- 


Mines and Mills. 


cisco, Cal. bh. 

Dunning, Charles H., Mining Engineer. Pres- 
cott, Ariz 

Dunster, Carl B., Mining amen Rockefeller 
Buil ding, Cleveland. O 


Dwight, Arthur S., Hiniag Engineer and Metal- 
lurgist. 29 Broadway, New York. Cable 
dress: ‘‘Sinterer.”’ 
Dwight & Lloyd Sintering Company. Special 
Problems in Ore Treatment, 29 Broadway. 
New York City. Cable address: ‘“Sinterer.” 


Easley, Geo, A., M. E. La Paz, Bolivia, South 
America. Cable Address: “Easley,” La Paz. 

Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill & Sullivan Mining and Concen- 
a ag Co.. Kellogg, Idaho. 

y= Consulting Mining Engineer, La Salle, 

Thinois 

Ely, E., Prop. Dover Laboratory. Analysts, 
sayers. Pg Gold Assay $2. 
$1.00, Phos. $1.50, Dover, New Jersey. 

Emery, ~ B., Mining Engineer, Messina, Trans- 
vaal. Tele. and Cable Address: Abemery, Mes- 
sina, Transvaal. 

Emlaw, H. 8., Mining Engineer. 36th Floor 
=< easiest New York City, and Trona 


Erdlets, Jr., Joseph F. B., Mining Engineer, 61 
Broadway, New York. Cable Address: Brand- 
erlet, New York. 

Ermlich, Geo. J., & Co., Assayers and Chemists. 
Control and Umpire Work. Ore Shipper’s 
Agent. 1727 Champa St., Denver, Colo. 

Estes, Frank M., Mining Engineer, Manager 
El Salvador Silver Mines Co., Divisadero Dept. 
de Morazan, Salvador; C. 

Eustis, F. A., Metallurgical and Mining Engineer 
Research work solicited. 131 State St.. Bos- 
ton. Telephone Main 5032. 2 Rector St., 
New York City. Telephone Rector 1421. 

Evans, Burr, Consulting Engineer. California 
Mines and Mining and Hydro-Pneumatic Pow- 
er, Arc Mining and a a. Placer- 
ville, El Dorado Co., Calif.. U. S. 

Eveland, A. J., Mining Engineer, ae and 

ine Examinations, University Club, 2a 
Bucaveli 35 Mexico D. F., Mexico. 


As- 
00 Iron det. 


eee & Co., Chemists, Assayers, Mill Tests 
of carload lots of ore. Smelter checking, 116 
Yesler Way, Seattle, Wash. 

Farish, George E., Mining Engineer, 25 Broad 
St.. New York. Cable: “Geargefar.” Code: 
Bedford-McNeill. 

Farish, John R., Mining Engineer. 
Sutter St.. San Franciseo, Calif. Residence 
San Mateo, Calif. Cable Address: ‘Farish.” 

Ferrier, W. F., Consulting Mining Engineer and 
Goheme. 204 Lumsden Bldg.. Toronto, Ont. 

Fesing, Herman W., Mining Engineer. Lake Su- 
—, eee and Iron Examinations, Hough- 
on ¢ 

Finch, John Wellington, Mining Geologist and 
Engineer, 14 Wall St., ¢ 


Office, 58 


New York. Telephone: 
Rector 8754. 
— Jd. R., Mining Engineer. Room 1410. 
Broadway. New York 


Fisher, C. A., Consulting Geologist and Fuel En- 
gineer, 906 1st Nat. Bank Bldg., Denver. Colo. 

Fitch, Walter, Jr., Company, Shaft and Tunnel 
Contractors, Eureka, Utah. 

Flags. Arthur Leonard, Consulting Engineer. 
408 Fleming Building, Phoenix. Ariz. 
Fohs, F. Julius, Consulting Oil Geolo 
Tulsa, Okla., lst Nat. Bk. Bldg. New 
City, '60 Broadway. Cable address: 
Codes: Bedford, McNeil & Bentley. 


Fowler, Samuel S., Mining Engineer and Metal 
lurgist. Nelson. British Columbia. 


Frank, Alfred. Mining Bngineer, 1121 Newhouse 
Bldg.., Salt Lake City, vy ah. 

Frost, Oscar J., Assayer & Chemist. 1310-1u 
17th Ave., P. O. Box 145, Denver, Colo. 
Fuller, John T., Mining Engineer. ' American 
Bauxite Co.. Bauxite, Ark. Permanent ad- 

dress. 1306 Main St., Honesdale, Pa. 
Fulton, Chester A., ar. Davison Sulphur & 
Phosphate Co., Garrett Bldg., Baltimore, Md. 


ork 
Fohsoil. 


G 


Gahl, Rudelf, Consulting Metallurgist, special- 
izes in concentration, flotation and leaching of 


copper ores. 804 ‘Eauitable Bldg., Denver, 
Colo. 
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Garrey, "Goors e H., Con. Min. Geologist and Eng. 
Appraisal a Possibilities Outlining Develop- 
ment Work, Geologic Mine Maps. Code: Bed- 
ford-MeNeill. Bullitt Bldg., Philadelphia, Pa. 

Garvin, C. J., Mining and Consulting Engineer. 
Management of es and Magnesite Mines a 
Specialty. Arvada, 

Garza-Adalpe, J. M., initia Mining Engineer 
Examination, Valuation, Exploration and En- 
fincering management of mining properties, 

orreon Coahuila. Mexico. 

—=. David B., Mining and Metallurgical 

ngineer. Specialty Treatment of Complex 
mn 1201 Hibernian Bldg., Los Angeles, Cal. 


General — —-¢ Con, Consulting Metallurgical 


Engineers. Callow, President. Salt Lake 
ay. — Ses and Canadian Offices: 120 
New York. : 
Gi: Bote 'L., Metallurgical Engineer. Special- 
ties: Copper: Industrial Se Re- 
ports. 275 Broadway. New York Cit 
Gillis, Julius H., Metallurgical Rnetneee. Sud- 


bury, Ontario, Canada. 

Gilles, V. A., Mining Engineer, Monitor, Oregon. 

Graham Stanley N., Mining Engineer. Mining 
and etalturcical Dept., Queens University, 
Kingston, Ont., Canada. 

Grant, Wilbur H., Geologist and Mining es 
Neer. Code: Bedford-McNeill. 1213 Hob 
Bidg.,. San Francisco, Calif. 

Greenough, W. Earl, Consulting Mining Engi- 
neer. Old Nat. Bank Bldg., Spokane, Wash. 

Grugan, Justice F., Mining Engineer, 135 Broad- 


way, New York. Cable address: Jusgrugan, 
New York. 
Guess, H. A., Mining Engineer, 120 Broadway, 


New York City. 
7 : . 

Hager, Dorsey, Petroleum Geologist and Engineer. 
522 Fifth Ave. New York City. 

Hall, R. G., Mining and Metallurgical Engineer, 


Resident Mer. Burma Corp., Ltd., Namtu, 
Burma, Codes-Broomhalls, A. B. C. McNeill’s. 
Halloran, Will, Mining Engineer, Kingman, Ariz. 
Halier, Carl P., Mining Engineer, Aptdo. 213, 
Chihuahua, Chuh, Mexico. Office. No. 510 
Calle Ojinaga, Telegraph. Cdo. Chihuahua. 
Foreign Club. Cable Address: ‘Halter.’ 
Hamilton, Beauchamp, Woodworth, Inc., Metal- 
turgical Engineers. Specialy: The treatment 
of gold and silver ores, by flotation, by cya- 
nide, or by a combination of both processes. 
Flotation of copper, lead, zinc and other min- 
erals. Tests made on lots of 1 lb. up to 5 
tons. Mills designed and constructed. Con- 
sulting and —— work undertaken. Labora- 
tory and 419 e Embarcadero, San 


Francisco, Calif, Telephone, Sutter 5266 
Cable. Address: ‘“‘Hambeau.” Codes: Western 
Union. Bedford-McNeill. 


Hamilton, E. M. (Hamilton, Beauchamp, Wood- 
worth Inc:) Metallurgist. Specialty: Cvanid- 
ing Gold and Silver ran 419 The Embarca- 
dero, San Francisco, Calif 

Hammond, John Hays, Consulting Engineer, 120 
Broadway, New York, Code: Bedford-McNeill. 


Hampten, William H., Mining & Civil Engineer; 


Chemist; Metallurgist; Water Supply: Electric 
Furnaees: Developments. 1270 Broadway, 
»~ =e Say. 


Hanks, Abbot A., Control and Umpire Assays. 
Ore Shippers’ Agent, Analyses of Ores, in- 
oe. ete. 4 Sacramento St., San Fran- 
citsco, Calif. 

Hardy, J. Gordon, Mining Engineer, 15 Brewster 
Terrace, Brookline, Mass. - 

Harper, Harry A., Mining Engineer. Manager 
Harper Co., Engineers and Importers, La Paz, 
cae Cable: Harper, Bentley’s Code. 

Hatfield Co., Engineers, Specialists on the 
mech neal side oft mining and, ore dressing. 
207 "Market St.,. Newark, N. J. 


Hawxhurst, Robert, Jr., Mining Engineer, 234 
Holbrook Bidg., San Francisco, Cal. Cable: 


Hawxhurst. Usual Codes. 
Heinz, N. L., Engineer. Rolling Mills for sheet 
zine, commercial gages and sizes. 1519 


Oliver Bldg., Pittsburgh, Pa. 


Henderson, H. P., Mining Engineer. 60 Broad- 
way, New York. 

Hersey Co., Ltd., Milton, Mining Engineers. Con- 
sultation, Examination and Management. 84 
St. Antoine St., Montreal, Can. Cable: ‘“Mil- 
hersey””—Bedford-McNeill ‘Code. 

Hess, Rush M., Mining Engineer. Examination. 
Consultation, Supervision. 807 Brown-Marx 
Bidg., _Birmingham, Ala.. Cable: ‘“Rumihe, 

Code’ Bedford-McNeill.” 


Hilsdale, Paul, Mining Engineer, 821 Newhouse 
Bidg., Salt Lake City, Utah. 


Hills, Victor G., Mining Engineer. McPhee Bldg., 
Denver, Golo. 
Hodge, Edwin T., Consulting Geological and 


Mining Engineer, Standard Bank Bldg., Van- 
couver, B. C., and Department of Geology. 
Uitversity of Oregon, Eugene, Oregon. 
Hoffmann, Ross B., Mining Engineers, 228 Perry 
St., Oakland, Calif. Cable Address: ‘‘Siberhof,’ 
Holden, Edwin C., Consulting Mining Engineer, 
1100 Roa Bld Baltimore, Md. ‘Code: 
Bedford-McNeill. able: “Nedioh.” Baltimore. 
Holland, L. F. S., Mining Engineer, 1718 La Brea 
range 4 Hollywood, Cal. 
Hollis, H.. L., Consulting Mining Engineer and 
Metallurgist. 1025 Peoples Gas Building., Chi- 
“ gago, IL 
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Hentoon & Van Arsdale, Louis D. Huntoon. G. D 
Van Arsdale, Mining Engineers, 115 Broad- 
way, New York City. 

Hunt & Co., Robert W., Mining Engineers. Ex- 
aminations and Reports of Properties and 
Processes. Development of Properties, Consul- 
tation Assayers and Chemists, Inspection and 
Tests Materials, Machinery and Structural Steel 
for Structures. Chicago, 

Hutchins, J. B., Mining Engineer. 120 Broad- 
way. New York City, N. Y. 

Hutchinson, Rendeigh B., Mining Engineer. 
1008 Central Building, Los Angeles, Calif. 

Hut Ww. . Mining Engineer. 201 

Devonshire St., Boston, Mass. 





I 
Indiana Laboratories Co., The, Shippers’ Rep- 
resentative. Weighing, Sampling, Assaying. 


Hammond, Ind. Phillipsburg, Mont. 


§ 


Frederick, Chemist and Metallurgist. 
ar: Copper refining and manufacturing 

um_ cyanide. 17 Gramercy Park, 
Sus cx City. 


Jenks, T. H., Con. Min. Eng., 1221 Royal Court, 
Los Angeles, Cal. Codes: Bedford-McNeil, 
Moreing & Neal 

Jones, C. Colcock, ‘Mining Engineer. 917 Invest- 
ment Bidg.. Los Angeles, Calif. Code: Bed- 
ford-McNeill. 

Jones, William F., Oil and Coal examinations, 


topographic and geologic mapping. West In- 
dian and Central American explorations. 222 
Charles River Road, Cambridge, Mass. 

diissen, Edmund, Mining Engineer. 2546 Warring 
St., Berkley, Cal. Code: Bedford-MeNeill. 


Keene, Amor F., Consulting Engineer. 233 
ae te New York. Cable Address: Kamor, 
ew 

Keeney, Robert M., Consulting Metallurgical En- 
gineer. Design, Construction and Operation 
a, Electric Smelting Plants. Somersville, 


Kepner, R. B., Consulting Mining Engineer. Ex- 
aminations supervision of Mining Operations, 
Wire or Mail Address: Gardena, Calif. 

Kinnon, William H., Mining Engineer a and Metal- 
lurgist 801 “ee St., Texas. 

Kinzie, Robert A., Mining Engineer. First Na- 
tional Bank Building, San Francisco, Calif. 

Kirby, Edmund B., Mining and_ Metallurgical 
Engineer. 918 Seomrity Bldg., St. Louis, Mo. 

Klepetko, Frank, Mining and Metallurgical En- 
gineer. 80 Maiden Lane, New York, and Apar- 
tado 708. Lima, Peru. 


Knox, Newton Booth, 75b Queen Victoria St., 
London and at Noya, Spain. Cable Address: 
“Flueblower,”’ London. 

Knox & Allen, Henry H. Knox, John H. Allen. 
Mining and Metal Engineers. 160 Broadway, 
ver York. Cable Address: ‘Allenox,’’ New 

or 


Krejci, Milo W., Consulting ne ei Engi- 
lead. Room 1904 4, 25 Broadway, N. Y 
neer. Smelting and refining of copper and 

Krumb, Henry, Mining Engineer. Felt Building, 
Salt ‘Lake City, Utah. 

Kunz, George F., Gem Expert. Care Tiffany & 
Co., -"o Fifth ” Ave., New York. 

Kyle, T. D., Assayer and Chemist. Mail samples 
Get Prompt Attention Mill Tests of All Kinds. 
Box 626, Leadville, Colo. Telephone 22. 


L 


Lachmund, Oscar, Mining Engineer and Metal- 
surest. Room 318 Symons Block, Spokane, 
as 


Ladd, D. H., Mining and Metallurgical Engineer. 
Eighth Floor, Barnes Bidg., Muskogee, Okla- 
oma. 

Lakenan, C. B., Mining Engineer. McGill, Nev. 
Lasier, Frederick G., Mining Engineer. Holly, 
Mich., or care Detroit Club, Detroit, Mich. 
Lawton, Nathan 0O., Mining Engineer. Mining 
Methods, Management, Examinations and Re- 
gente. Years of Experience. Code: Bedford-Mc- 
ad Res, and Forwarding Address, Lawton, 

ic 


Ledoux & Company, “Chemists and Assayers, 
Representatives in all copper smelters, 99 John 
St., New York, 


Lee, Chester F., Mining Engineer. 328 Lyon 
Bldg., Seattle, Wash. 
Lehmann, Charles, Mining Enginee: Examina- 


tion and eg of Properties. Casilla, 
1364, Santiago, Chile, S. A. 

Le Fevre, S., Consulting Mining Engineer. Mag 
netic Iron Ore. Testing Laboratory ‘Available 
Forest Glen, Ulster County, N. ¥ 

Leonard Engineering Co., Mining Ps eo 

Assayers, Metallurgists. Box 


Chemists, 
172, Boise. Idaho. 

LeVasseur, Charles, Cons. Mining Engineer, Ex- 
aminations, Surveys, Reports, Development 
and Management of Mines. Yellville, Ark. 
Joplin, Mo. 


Levensaler, Lewis A., Mining Engineer. 901 
Hoge Bldg., Seattle, ash. 

Lidstone & Van Dorp, Mining and Metallurgica) 
Engineers. Examinations and Management. 
Silver City, N. M 

Lindberg, Carl 0., Mining Engineer, 1218 Pacifie 
Mutual Life Building, Los Angeles, Calif. 

a: Thayer, Mining Geologist. Peterboro, 


Linton, Robert, Mining Engineer. 120 Broadway 
New York. ‘Union “arene. Pittsburgh, Penn. 
ode: Bedford-McNeill. - 

Lloyd, R. L., Metallurgical Engineer. Speci 
Pyrometallurgy of Copper — ed 
Gress: “Riicloy” New, Your” Godse: Bentey 

oy, New. York.” : 
McNeill and Miners & Smelters. _ 

Locke, Ascustes, Mining Sepeetes. 788 Mille 
Bldg., San Francisco, Cal 


Long, Frederic H., Sead "Mining and Metal- 
lurgical Engineer. 38 So, Dearborn St., 
Chicago, Ill. 

Longyear Co., E. J. loring Engineers Di 
Core Drilling. de, Paploring an nine os 
ment. Diamond Drill Manufacturing. Secur- 
it Bldg., , Minneapolis, Minn. Cable Address: 
“‘Longeo ’ Code: Bedford-McNeill. 

susan. ‘Michael H., Mining Geologist, 36th 
floor. Telephone Barclay 7583. 233 Broad- 
way, New York. 

Lucke, P. K., Consulting Mining Engineer. Ave- 
nida Isabel la Catolica 25, Mexico City. Cabl 
Address; Lucke, Mexico City. ” . 


Errol, siaing Engineer and Geologist. 
me Hobart’ San Francisco. Cable: 
acBoyle.” San’ rancisco. Usual Codes. 
MeClaia & Cary, Mining & Metallurgical En- 
gineers, Leadville, Colo. 
MacDonald, Bernard, Mining and Metallurgical 


Engineer, Apto. 54, are. Chihuahua, 
Mexico. Code: Bedford-McNeill. 
Engineer. 916 Boston 


MosVuite, D., Mining 
Bldg., Salt Lake os Utah. 

McCarthy & 5 Sparen. Chemists 
and Metall alts. East Granite St.. 
Butte, Mont, 

McGregor, A. G., Engineer. Design of Metal- 
lurgical Plants. Warren, Ariz. 

Marsh, Austin G., Mining Engineer and Metal- 
lurgist, with oe Pueblo Mining & Metallurgi- 
cal Co., 123 N. Santa Fe Ave., Pueblo, Colo. 

Martin, Rose H., Mining Engineer and Metal- 
lurgist, 63 Cullinan Bldg., Johannesburg. Tele- 
grams, ‘‘Milo.” Consultant. Executive, Investi- 
gations, Reports. Africa, South of Equator. 

Mathewson, E. P.. Consulting Engineer. Non- 
Ferrous Metallurgy. 42 eo. New York. 


Mayer, speme 'W., Mining Engi Rogers. 
Mayer & Ball, 4% Broadway, New 7 York. Cable 
~ Alhasters. 
ead, H. L., Mining Engineer. American Cyan- 


amid Co., 511 Fifth Ave., New York. 


Meier & Co., Inec., A. J., Industrial Engineers, 
Organizing, Reorganizing, Financing, Proper- 
ties Developed and Operated. . 1000 Times 
Bldg., St. Louis, Mo. 

Meissner, C. E., Mining Engineer, Mine Examina- 
tion and Management, University Club, Bu- 
earelli 35, Mexico City, Mexico. 

Merrill Company, The. Chas. W. Merrill, Pres. 
Merrill Zinc Dust Precipitation Process. Crowe 
Vacuum Precipitation Process, San Francisco. 

Miller, Howard A., Consulting Mining Engineer. 
Railway Exchange ldg., St. Louis, Mo. 

Miller, Hugo W., Mining Engineer. Custom 
Assay Office, Specialty: Reliable Reports on 
Mexican Mines. Reasonable Ch arge. 

Mills, Edwin W., Mining Engineer. 75 Yama- 
shita-cho, Yokohama, Japan. Cable: ‘“Ed- 
mills.” Usual Codes. 

— Frederick H., Mining Engineer, 41 East 
3 42nd St. Tel. Murray Hill 9076. Cable: 
‘Frednard.” New York. Code: Bedford- 
MeNeéeill. 

Mitke, Charles A., Consulting Mining Engineer. 
ed Methods, Mine Ventilation.- Bisbee, 


C. Ja- 


Mohave Assay and Engineering Office, R. 
Stricker, Mining Chemists and 


cobson, I. C. 


Engineers. Ore Testing Laboratory. Mining 
Reports, Mill Design, Mine Management. 
Kingman, Ariz. 

Merris, F. L., Mining Engineer. 1057 Monad- 
nock Bldg., San Francisco, Calif. Cable: 
“Fredmor,” Code: Bedford-McNeill. 

Mudd, Seeley W., Mining Engineer. 1208 W. I. 
alinanwoesh Bldg., Los Angeles, Calif. Code: 
Bedford-McNeill, 


Mulliken, H. S., Consulting Metaluretst. Address 
Bureau of Mines, Washington, No pro- 
fessional engagements a Ah at the 
present time. 

Munroe, H. S., Mining Engineer. Anyox, British 
Columbia 

Murphy, Chee. J., B. Se. Engineering Service 

The World is My Gities * $t. Catherines, 
Ont., Canada. 

Murias, E. R. Suarez, Mining Engineer and 
Geologist. Examinations and reports. Edificio 
——* No. 414, Reilly & Mercandores, Havana, 

uba. 

Myers, Desaix B., Mining Engineer. 433 Mer- 
Sante National Bank Bidg., Los Angeles, 

alif. 


oe 


N 


Nahl, Arthur C., Sag me Engineer. Care of 
Bocholl Ruffo & Co., La Paz, Baja California, 
Mexico. 

Neel, Carr B., a vs Engineer. Mineria_ 189, 
Lima, Peru. . A. Cable: Carrneel, Lima. 
Bedford- Motieili Code. 

Newberry, Andrew W., Mining Engineer, 2 Rec- 
tor St., New York City 

Newman, M. H., Mining Geologist; c/o American 
Zine, Lead & Smelting Co.. Mascot, Tenn. 
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Chew & Co., R. H., Assayers and Chemicts, 
Oils, Hydrocarbons, and Oil Shale Analyses. 
169’ Temple St., Salt Lake City, Utah. 
O’Keeffe, Edward Cc. Mogiares and Ore Dress- 
ing Test. Flat River. 
Osborn, Walter X., Consulting Mining Engineer. 
Gila Bend, Arizona. 


P 
Packard, George on wins Engineer and Metal- 


lurgist. 50 Con Boston, Mass. Cable 
ig “Geopack.” Rng 
Palmer, T. H., B. E., Fel. Chem. Soc., etc., Con- 


sulting ‘Engineer. Valuing, Organizing. Tech- 
nical Advice, Mining, Metallurgy, Flotation 
and Selective Flotation Processes. Collins 
House, Melbourne. Cable: ‘‘Remlap,” Mel- 
bourne. 

Parrish, K. C., Mining Engineer. Apartado No. 6, 
Baranquilla, Colombia, So. America. Cable 
Address ‘Parrish.’ 

Patton, Horace B., Ph.D., Oil and Mining Gevl- 
ogist; 24 years Professor of Geology of Colo- 
rado Schoels of Mines. 911 Foster Bldg., 
Denver, Colo. 

C. Q., Mining Engineer. 82 Beaver St., 

ew York. 

Payne, Henry Mace, Consulting Mining Engineer. 
Machinery Club, 50 Church St.. New York City. 


Cable Address: “Macepayne,” b 
Perry, 0. B., Mining Engineer. 120° Broadway, 
New York. 


Pickering, J. C., Consulting Mining Engineer. 


Avenida Juarez 83, Mexico City, Mexico. 
Cable Address: ‘‘Keringpec.”’ 

Piers, W. L., Assayer and Chemist. Engineers’ 
= and control. 428 18th St., Denver, 
olo 


Pitkin, Inc., Lucius, Chemists, Weighers, Samp- 
lers and Assayers of Ores and Metals of all 
descriptions, 47 Fulton St. New York, N. Y. 
Cable Address: ‘‘Niktip.” : : 

Plate, H. Robinson, Mining Engineer. Examina- 
tions, Development and Management. Hobart 
Bldg., San Francisco, Calif. Code: Bedford- 


MeNeéeill. 
Poillon & Poirier, Howard Poillon, C. H. Poirier, 
Mining Engineers, 42 Broadway, New York. 
Probert, Frank H., Mining Engineer. University 
of California. Berkeley, Calif. 


Purington, C. W., Mining Engineer. c/o L. Birnie, 
Esq., 15 Naniwamachi, Kobe, Japan. 


R 
Rakowsky, Victor, i Engineer in the devel- 
opment Miami Zinc Fields, Oklahoma. Ad- 
ge Joplin, Mo. Code: Bedford-McNeill. 
Reece P., Mining Engineer. Specialty: Coal. 
i: Marion Co., Iowa. 
Reed, Avery H., Mining Engineer. 
ores. Fluorspar. Marion, 


Zine and lead 


Reid, J. A., Mining Engineer. O’Brein Mine, 
Cobalt, Ont. 

Richards, Gragg, Mining Engineer, 147 West 
82nd St.. New York City. 


‘me & Locke, Robert H. Richards, Charles 
E. Locke, Mining Engineers. Careful Con- 
centration Tests for Design of Flow Sheets for 
Difficult Ores. 69 Massachusetts Ave., Cam- 
bridge 39, Mass. 

eee L. D. Seaseiiing Engineer. 
way, New York 

Ridge Roasting Furnace & Engr. Co., The, Min- 
ing and Metallurgical Engineers. Base Metals 
and Complex Ores. Great Winchester St., 
London. E. C. Cables: “RIDGENZIE.” 

Ritter, Etienne A., Mining Engineer and Geol- 
ogist. Colorado Springs, Colo. 

Rivoiret, M. Raymond, Ingenieur des Mines. 
Mortain, Manche, France. 

Roberts, Milnor, Mining Bngineet. The Pacific 
Northwest British Columbia and Alaska, Uni- 
versity Station, Seattle, Wash. 

Rogers, Allen Hastings, Consulting E. M. 
Devonshire St., Boston, Mass. 42 Broadway, 
New York. Cable Address: Alhasters. N. Y. 


Rogers, Edwin M., Consulting Mining Engineer, 
32 Broadway, New York, N. Y. 

Rogers, John C., Mining Engineer. Examination 
and exploration of mining praparuee with a 
view to purchase. Copper Cliff, 

Rogers, Mayer & Ball, Allen H. awl Lucius 
W. Meoer. Sydney, Hi. Ball, Mining Engrs. 42 
Broadway, N. Y. 201 Devonshire St., Boston, 

Mass, Cable: ‘‘Alhasters.” 


Roller, Arthur H., Mining and Metallurgical 
Engineer. Mine examinations, ore treatments 
and management. 438 Equitable Bldg., 
Denver, Colo. 

Root & Simpson, successors to Leonard & Root, 
established 1902. Assayers and Metallurgical 
Chemists. 1744 Broadway. Denver, Colo. 

Reward, Lewis G., Mechanical, Electrical and 
Metallurgical Engineer. 55 Wall St., New 
York. 

Royce, Stephen, Consulting Mining Engineer and 
Geologist, Exploration, Operating, Valuation, 
Examination. Science Hall, Madison, Wis. 

Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bldg.. Los Angeles, Calif. Code Word: 
Royo. Codes: Smelters, General, Bedford- 
Mining Office & Residence, Crystal Falls, Mich. 
MeNeill. 

Rubidge, Frederick T., Examinations, Develop- 
ment, Management, 41 Broad’ Street, New 
York City. 


42 Broad- 


201 
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Rutherford, Forest, Consulting Metallurgist, Ore 
Smelting’ Contracts investigated, Smelting and 
Milling of Copper and Lead ores, Designs and 
Construction. 120 Broadway, N. Y. 

Rutledge, J. Phd., Mining Engineer and 
Geologist. Not Open for Engagement at Pres- 
ent Care of Bureau of Mines, McAlester, 

a. 


Saunders, T. Skewes, Mining Engineer, University 
Club. Bucareli 35, Mexico City, Mexico. 

Schmidt, Henry C., Mining Engineer. Estacion 
San Pedro, F. C. Nor Oeste de Mexico, Estado 
de Chihuahua, Mexico. 


Schroter, Geo. A., Mining Engineer. 111 Broad- 
way, New York. 
Schwerin, Martin, Mining Engineer. General 


Manager Spar Mountain Mining Company, 
Cave-in-Rock, Hardin County. Illinois. 

Searle, Barry, Chemist and Min g. Consulta- 
fon. Examination and Manag gement. Montrose, 
Penn. Codes: Bedford- McNeill, A. B. 

Sears, Stanley C., Mining Engineer. Consulta- 
tion, Examination and Management. 705 
Walker Bank Bidg., Salt Lake City, Utah. 
Usual Codes 

Semple, C. Carleton, Mining Engineer and Metal- 
ag Care of Rocca & Miller, Lima, Peru, 

Seward, John, Mining Engineer, Mine Valuation 
Engineer Income Tax Unit, Room 5030 In- 
terior Bldg., Washington, D, 

Shaler, Millard K., Mining Geologist and Engi- 
neer; 6 Rue des Colonies, Brussels, Belgium. 

Sharpless, Fred’k F., Sec. Am. Inst. Me Mining 
and Metallurgical Engineers, 29 West 39th St., 
New York City. Cable Address, Fresharp, N. Y. 

Shaw, S. F., Mining Engineer. Cia. Minera La 
Constancia, Sierra Majada, Coahuila, Mexico. 

Shipp, E. Maltby, Consulting —) Lag 17 
eal Engineer and Timberland Factor 5 
Broadway, New York City. 

Short, Frank R., Mining Engineer. 1057 Monad- 
nock Bidg., San Francisco. Cable Address: 
“Muskeg.” 

Sill & Sill Mining and Metallurgical Engineers. 
Examinations, Management. Geological Sur- 
veys. 1011 Figueroa St.. Los Angeles, Calif. 

Simonds, F. M., Mining Engineer. 25 Madison 
Ave.. New York. 

Slak, John, Consulting Mining Engineer. Ex- 
aminations reports, management, exploration, 
advice to investors in mining properties. 
Mayer, Arizona. 

Smith, Gordon C., Examinations, Patents, Geo- 
logical Mapping. Idaho Bldg., Boise, Idaho. 

Smith & Ziesemer, Franklin W. Smith, Ralph 
A. Ziesemer. Consulting Mining Engineers. 


«-a 


Bisbee, Ariz. Bedford-McNeill Code. 
Seuthern Minerals Company, Knoxville, Tenn. 
Geo. Blow, Mining Engineer. A. Blow, 


Metallurgical Engineer. 

Southwestern Engineering Co., Consulting En- 
gineers. Specialty; Flotation and Concentra- 
tion. Ores tested in any quantity up to 5 
tons. Mills designed, erected and operated. 
Offices, 1221-1223 Hollingsworth Bldg.. Los 
Angeles, Calif. Code address, “Southeng.” 

Spearman, Chas., B. Sc. M. A., Min. Geologist 
and Engineer. Testing all Ores; Flow Sheets. 


Specialty: Graphite Concentration. Power 
3 Bide. ontrea Que. ect = ‘ 
vee, 4 ining Engineer. eports on 
Nevada Mines. Mina, Nev. 


Spilsbury, Persifor G., Mining and Metallurgical 
Engineer. 214" O'Neill Bidg., Phoenix, Ariz. 

Steele, Heath, Mining Engineer. c/o Cia Minera 
de Penoles,’S. A., Monterrey, N. Leon, Mexico. 

Stevens, Frank G., Mining Engineer, 77 Journal 
Bldg., Boston, Mass., and 36 Oakmount Road, 
Toronto, Canada. 


Stevens, T. N., Engineer U. S. Mineral Surveyor. 
Surface and Underground Surveys, 108 Scott 
St., Tucson, Ariz. 

Stewart, Irvine E., Petroleum Geologist, 214 
Securities Building, Billings, Montana. 

Stewart, Robert H., Mining and Metallurgical 
Engineer. Vancouver Block, Vancouver, B. C. 

Strache, Walter, Mining Engineer, 
mercio, Oxiciana 315 Santiago, 
Address: “‘Nangoi,’”’ Santiago. 

Strain, James H., Consulting Engineer. Exam- 
ination of Mines for investors only. With 
Star Mica Mining Co., 52 Broadway, N. Y., 
and Canaan, N. H. 


— Lester W., Engineer of Mines. 


Bolsa, Co- 
Chile. Cable 


Casilla 


Valparaiso, Chile. Cable Address: ‘‘Les- 
tra * sgeeweee Code: Bedford-MecNeill 
Sussman, Otto, Ph.D., Mining Engineer. 61 


Broadway, New York. 


T 


Tanner, W. L., Mining Engineer and Chemist. 
oe for Military Use. Panasoff- 
ee a 
Tays, Eugene A. H., Mining Engineer. 
Blas, Sinaloa, Mexico. | 
Thayer, B. B., Mining Engineer. 42 Broadway, 
ew York. 
Thomas, D. R., Mining Engineer. 522 La Mutua 
Mexico City. 
Thomas, Kirby, Consulting mngineer. Examina- 


San 


tions. Mining Properties. Investigations, 
Natural Resources, Consultation, Oil Shale 


Developments. New York. 

Thomas, Marion L., Mining Engineer. 2 Rector 
St., New York. Code: Bedford-MecNeill. Cable 
Address : “Maltom.” 


35 

Thomson, S. ‘a Consulting ‘Bngineee. 43 Ex- 

ones Place, New York. Code: Bedford- 
cNeél 


Timmons, Colin, Mining Engineer. Modena, Utah. 
Tomlinson Enginereing Co., Engineers, Metal- 


lurgists, Mine Surveys and Deveiopment. Ex- 
aminations anywhere. Venezia, Ariz. 
Torbert, James B., Mining Engineer. 201 Phil- 


lips Court, Owensboro, 

Tuttle, Arthur L., Mining Engineer and Metal- 
lurgist. Sulphuric Acid. ‘Room 1912, 61 
Ls gy Rar York. 

Twining The, Assayers and Chem- 
ical yo Griffith McKenzie Bldg.. 
Fresno. Cal. 

Tyrrell, J. B., Consulting Mining Engineer. 534 
Confederation Life Bldg., Toronto, Canada, and 
208 Salisbury House, don, E. C., England. 


U 
Office, Inc., Assayers and Chemists. 
Salt Lake City, Utah. 


Vv 


Union Assa; 
Box 1446. 


Vandegrift, J. A., Consulting Engineer. 115 
Broadway, New York City. Cable Address: 
Javande, N. Y. 

Van a A. G., Chemist, Assayer, Metallur- 
gist. 1119 —_ St.. Boise, Idaho. 

Van Wagenen R., Mining Engineer. Genera} 
a a F. Copper Corporation, Prince- 


B. 
Van Twinkle, Cc. T., Mining Engineer. Problems 
in Development, ifinina and Milling. Dooly 
Block, Salt Lake City, Utah. 


w 
Ward, William F., Mining Engineer. 
Minera Choco Pacific, Columbia, 
Buena Ventura. 
Waring & Williams, Laboratories. Industrial and 
Analytiea] Chemists. Analyses, ae. Metals, 
Ores. Zinc-Lead Reports. Joplin, 


Compania 
S. A., Via 


Warriner, R. C., Consulting a aiid 
Room 1804, 43 Exchange Place, New York. 
Watson, —- A., Mechanical Engineer. Thief 
go ennessee Copper Company, Copper- 

i 

Watson, R. B., Con. Min. Eng. 165 Broadway, 
New York. Gen. Mgr. Nipissing Mining Co., 
Ltd., Cobalt. 

Weekes, Frederic R., Mining Engineer. 233 


New York. Telephone Barclay, 


Broadway, 
7583. 

Wellman-Lewis Company, Contracting and Mining 
Engineers. Specializing in mine examination 
and the supervision of development and op- 
eration of mines. 0 Hibernian Bldg., Los 
Angeles, Calif. 


Westervelt, William® Young, Consulting Mining 


Engineer. 522 Fifth Ave. Cable address: 
“Casewest.”” N. Y., Broomhall’s Code. 

Wheeler, H. A., Mining Engineer. Reports on Oik 
and Mining Properties. 408 Locust “st. St. 
Louis, Mo. Cable: ‘“‘Wah."’ St. Louis. 

White, Rush J., me Engineer. Shoshone 
Bldg., Wallace. Idaho. - 

Whitman, Alfred R., Mining Geolegist. Under- 
ground _frogrammes. Orebody Problems. 43 
Exchan New York. Haileybury 


Place 
Ontario e(Cobalt 1 District.) 


Wilfley, Clifford R., Mining Engineer. Examina- 
tions and Management. Ouray. Colo. 

Wilkens & Devereux, W. B. Devereux, Jr., J. H. 

Devereux, Consulting Mining Engineers, 120 


Broadway, New York; 7 Victoria Avenue, 
London. Cable: Kenreux. 
Witherell, Charles §8., Metallurgical Engineer. 


Development, Design and Investigation of Met- 
allurgical Plants and Processes. Thermo-Elec- 
tro and Hydro Metallurgy. 150 Nassau St., 

N. Y. "Phone Beekman 4957, Cable: “Metwith.”* 


Welf, Harry J., Mining Enginaer. 42 Broadway, 
New York. Cable: a New York. 
Cc : Bedford-MeNeill 

Wood Assaying Co., The ‘Henry E., Assayers and 
ee. P ing Pee St., Denver, Colo. 

Box No 


oO. 

Wright, Charles W., Min. Eng., Secieta Romeo 
Esplorazione Minerale, 125 Via del Tritone, 
Rome, Italy. Cable: Wright Itamerica, Rome. 

Wright, Ira L., Mining Engi.eer, Examinations, 
Gpnsaltation and Management of Mines. Silver 


M. 
Wrishi, Louis A., oy Engineer, c/o Engi- 
neers Club, 32 W. 40th St., New York. Codes: 
Bedford-MeNeill & Bentley's complete phrase. 


Y 


Yeatman and Berry, Consulting Mining En- 
gineers. Examination, Development and Man- 
a of Properties, Room 1604, 165 Broad- 

New York. Cable: “Ikona.” Code: 
Bedtord-MeNeill. 

Young, E. J., Consulting Geologist and a 
Offices and Laboratory. Story Los 
Angeles, Calif. Examinations and | on 
all Mineral Deposits, Formations and Proces- 
ses of Extraction. 20 years’ experience in the 
Western States, Pacific Coast States, Mexico 
and Central America. 

Yung, M. B., Technical Advisor to Bureau of 
Mines. Republic of China, Canton. No exam- 
inations undertaken. 


Zalinski, Edward R., Mining Engineer. 821 
Newhouse Bldg., Salt Lake City. Examina- 
tion, Geological Mapping Development. 

Zeigler, Victor, Geological Engineer. Examina- 
tions of oil lands and mineral deposits. 
Geologic and strueture maps. 415 ee 
Bidg., Denver, Colo. Phone: Golden 119. 
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Acids 
Grasselli Chemical Co. 


Acid, Sulphuric 
Agueuionn Zinc & Chemical 


Hegeler 
Illinois Zine Co. 
— & Hegeler Zinc 


Aerial Tramways 
Amer. Steel & Wire Co. 
Interstate Equip. Corp. 


itators 


-Ghalmers Mfg. Co. 
Caldwell Co., Inc., W. B. 
Dorr Co.., 

_ Aluminum 
Rogers, Brown & Co. 
Amaigama' 


sii Obalmers Mfg. Co. 
Bunting Iron Works 
Mine & Smelter Supply Co. 


A 


Belt Fasteners 
Conveying Weigher Ce. 


Diamond Rubber Co. 

— Rubber Co., The 

Mime & Smelter Supely > 
Robins 


Conveying Bel 
Stephens-Adamson ite. $s 


Belting, Transmission 
ana Rubber Co. 
Goodrich Rubber Co., The 


| i A 
eubnte Co., Charies A. 
Blasting Supplice 


yt Bl Co 
ower Co. 
Oeanenpville Blower Co. 
General Blectric Co. 
— & Bolthof M. & 
Mine & Smelter Supply Co. 


Boilers 

Abendreth & Reot . Os. 
Hendrie & Bolthof M. & 
Mine & Smelter Ce. 
United Iron Works, 
Books, Technical 
McGraw-Hill Book Co. 
Boots and Shoes 

Coote ich Rubber Co., The 
Brick and Olay, Fire 

Denver Fire Clay Co. 
Briek, 


Fire 
ee Refrac- 


Bri 
“wna i: Baaaqenee 


“Amer. dpe o- Mehy. Oc. 
Bpocbling’s Bene Oe. J. A. 





Buckets, Dredging and 
Kxcavating 
Marion Steam Shovel Co. 


Buckets, Elevator 

Caldwell & Sons, H. W. 
Hendrick Mfg. Co. 

Jeffrey Mfg. Co., The 
Stephens-Adamson Mfg. Co. 


Buckets, Ore 
Brown Hoisting Mchy. Co. 
Mine & Smelter Supply Ca 


Cables, Insulated Telephone . 
— Tel. Mfg. 


Cableways 


ate Bq 
Lidgerwood Mfg. Co. 
Roebling’s Sons Co., J. 


Cages, Hoisting 

Allis-Chalmers Mfg. Co. 

Atlas Car & Mfg. Co. 

Car Dumper & uip. Co. 

ase & Bolthoff M. & 
. Co. 

Mine & Smelter Supply Co. 


Cans 
Justrite Mfg. Co., 


acy 


Car Dumpers, Rotary 
Car Dumper & Bquip. 


Car Dumper & Equip. Co. 
Stephens-Adamson Mfg. Co. 
Cars, Gable Bottom 

Atlas Car & Mfg. Co. 
Koppel Ind. Car & Equip. 


Watt Mining Car Wheel Co. 


Cars, Hopper 
Atlas Car & Mfe. Co. 
Koppel Ind. Car & Equip. 


Watt Mining Car Wheel Co. 


Cars, M 
Koppel yn Car & Equip. 


United Iron Works, Inc. 
Watt Min'’g Car Wheel Co. 


Ni 
Cars, Narrow Gauge 


Gar & Ceo. 


Allis-Chalmers Mfg. Co. 
Atlas Car & Mfg So, 
Roope Ind, Car’ & Bauip. 
Mine & Smelter Su Co. 
Watt Min'g Car Co. 


Cars, Quarry 
Atlas Cn - Mfg. Co. 
Austin M Co. 

epee a Car & Equip. 


Castings, Iron and Steel 

Marion Steam Shovel Co. 
Cement, Belt 
Schieren Co., Charles A. 


yo Mfg. Oo. 
Shapihene ddineaoon Mfg. Co. 


& 
Oliver Cont. 

Chemicals 
Denver Fire Clay Co. 

General Chemical 


Co. 
ichels Co. 
Roessler & Hasslachea 
Chemi 


Filter 


Clutches, Friction 


Caldwell Co., Inc., W. B. 
Stephens- Adamson Mfg. Co. 
Coal Cutters 


Goodman Mfg. —. 
Sullivan Machy. Co 


Coal —< hm Handling 
Machin 


Brown Hoisting Mchy. Co. 
Jeffrey Mfg. Co., The 
tideeroeel "Mfg. Co. 
Steph Ad Mfg. Co. 


Coal Systems, Pulverized 
Bonnot . The 





Cocks 
Lunkenheimer Co, 


Coke 
Rogers, Brown & Co. 


pressor q 
Ghieseo Pusumatic Tool Co. 
— & Bolthoff M. & 


S. Co. 
Oliver Cont. Filter Co. 
Sullivan Machinery Co. 


Com wressors, Air Portable 
*" Sullivan Machy. Co, 


Compressors, Gasoline 
Sullivan Machy Co. 


Concentrators, Magnetic 
Dings Magnetic Separator 


Concentrators, Table 
Allis-Chalmers Mfg. Co. 
Bunting Iron Works 
Butchart, W. A. 

Deister Concentrator Co. 
Deister Machine Co. 
— & Bolthof M. & 


Mine ay Smelter ply Co. 
United Iron Wore Inc. 


Condensers 
A en 
denser Co 
Contractors, Diamond 

Drilling 
Longyear Co., E. i S- 
Sullivan Mchy. 


Controllers 
Goodman Mfg. Co. 


Converters, Electric Rotary 
General Blectric Ce. 


Vertical” Horizontal and 
e 
llis-Chalmers Mfg. Co 


sno Magnets 
— Magnetic Separator 


ea a 


oT 2 and El 

Allis- ers Mfg. 

Caldwell & & “Sons, iW. 
SEN datfetay Dl on, 
Stephens-Adamson Mfg. Cc. 
Conveyors, + ® 

Jeffrey as. The 
Robins Co oanie Belt Co. 
Stephens-Adamson Mfg. Co. 
Coolers 


Stearns-Roger Mfg. Co. 


Copper 
American, Sule. & Rete. Co, 
Balbach Smig. & Refg. Co. 
=“ Co 

S, Smite, Ref. & Me. 


me Steel 
aener. Shoat & Tin Plate Ce, 


Copper Sulphate 
Nichols Gopper Ce. 
Co b  ( 

uplings, Hose, High 


Knox Mfg. Go. 

Oranes, Locomotive 

Bro p =f x . Co. 
ee achy 

Come, Seedtee 


Brown Hoisting Mohy. Oe. 
oot herent Peed Ge. 








Creosote 
Barrett Co. 


Creosoting Cylinders for 
Treatment of Timber 
Vulcan Iron Works 


— 
Denver Fire Clay Co. 


Crushers 

Allis-Chalmers Mfg. Co. 

Austin Mfg. Co. 

Bacon, Earle C. 

Braun Corporation, The 

Braun-Knecht-Heimann-Co. 
¢ 


United Iron Works, In 
Crusher 
Jeffrey + Co. 
Cupels 
Denver Fire Clay Co. 
Cups, Grease (See “Grease 
Cups’’) 
Cyanide 


Roessler & Hasslacher 
Chemical Co. 


Cyanide Plants 
National Tank & Pipe Co. 


Dealers, Machinery (Rails, 
Pipe & Misc. Equipment) 
Boyle Jr., a I 

Heineken, W ° 

Merchants Steel & Supply 


Co. 
Morse Bros. Machy. & Sup- 
ply Co. 


Desulphurizers, Ore 
Vulcan Iron Works 


Dewaterers 
Oliver Cont. Filter Co. 


Diamonds, es 5 ee 
“Carbons and Borts” 


Dragline Excavators 
Bucyrus Co, 


Dredges 

Flory Mfg. Co 

Marion Steam ‘Beovel Co. 
Morris Machine Works 
New bi Bnugineering Co. 


Union Construction Co. 
Yuba Manufacturing Co. 


Beotans, Elevator 
Marion Steam Shovel Ce. 


Bucyrus Co. 


Dredging Machinery 
ieetcne Mfg. Co. 


McKiernan‘Terry Drill © , 
Pennsy a Dril le 
Sullivan Machinery Co. 


Drills, Churn 
Union Construction Co. 


Drills, Core 
Longyear Co., E. J. 
MoKiernan-Terry Drill 
Sullivan Machinery Go. 
Lo’ CoE J. 

ngyear Co 
Longvea Machinery Co. 
Chicago e Pneumatic Teol Co. 
General Hlectrie Co. 
Jeffrey Mfg. Con The 


Hammer 
Drills, a 
Cochise Machine Co. 
Momiernag tery ett Ge. 
Sullivan Machinery Go. 


Co. 





Drills, Piston 
Cochise Machine Co. 
Sullivan Machinery Ce. 


Tongyear an J. Oe 
ew York Engineerin 3 
Sullivan Machinery Co 


Drums, Magnetic 
= Magnetic Separator 


Dryers, Ore 
American Process Co. 
Vulcan Iron Works 


Co. 
Vulcan Iron Works 


y yy 
Dumper & Equip. Ce 


Dust Protectors (See “Res 
pirators’’) 

Dynamite 

Hercules Powder Co. 

Electrical Supplies 


——_ & Bolthof, M. & 
Mine & Smelter Supply Co. 
Elevators 

Austin Mfg. Co. 
Elevators. gem 

Jeffrey Mig The 

pone Ry ho Mfg. Oe. 

— 

mot thors ie Mtg. Co 


eee tg Tool Co 
Mine & Smelter roe, & Ge. Co. 


Brbrs yy “Es s. 


“Allie Chalmers Mfg. 


Co. 

Chicago Pneu. Tool Co. 

Pair! Morse & Geo. 
.a & Bolthof M. & 
Mcintosh & Seymour Corp. 


, Steam 
Allis-Chalmers Mfg. Co. 


Excavators, Cableway 
Lidgerwood Mfg. Co. 


SS" oa 





Exca 
Marion he = Co. 


Exhausters 
Connersville Blower Co. 
mepiecives 
ercules Powder Co. 


Extinguishers, Fire 
Justrite Mfg. Co. 


Semses M 
United Mis. Go. Works, Inc. 


Wine & as = 
Stephens-Adamson 


Ferro Alloys 
Rogers, Brown & Co. 


Filter Cloth 
Filter Fabrics Co. 


yoy Clay: Co. 


_— 
ago Pneu. Tool Co 
Olver Cont. Filter Co. 


Cloth Metallle 
"Ouiver ont. Filter Co. 


Filters, Concentrate 
Oliver Cont. Filter Co. 


ly Co 
te. Co. 


"Oliver Goat. Filter Os, 
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620 No. Union Avenue, Chicago, Ill., U. S. A. 


PERF ORATED mera | 





FOR SCREENING ORES—ROCK—GRAVEL—SAND—COAL AND ALL MINERALS 
The Harrington & King Perforating Company 





' All kinds 
| and 
6 thick- 





EU 








New York Office: 114 Liberty Street 
gunn 





“HENDRICK” Perforated Metals 


for every purpose 





Conveyor Trough and Flights. Buckets (plain and per- 
forated). Stacks and Tanks. General Sheet Iron Work. 


Light and heavy steel plate construction. 


Hendrick Mfg. Co., _ Carbondale, Pa. 


York Office: 30 Chureh St. 
Pittsbusen Office: 915- 916 Union Bank Bldg. 








SCREENS 


Any Kind, Style or Size for all pur- 
poses made from “‘Perforated Metals.”’ 


Pittsburgh Perforating Co. 


3221 Spruce Way and A. V. R. R., 
ittsburgh, Pa. 

















SCREENS OF ALL KINDS 
Chicago ae ertorating Co. 


Tei, Canal we MCHICAGO, 11. 














210 ee 








yerOL§ 


Copper Company 


COPPER 


Consignments of Ore, Mattes 
and Blister Copper Solicited 


Manufacturers of 


COPPER SULPHATE 


(BLUE VITRIOL) 


LAUREL HILL, Borough of 


Queens, New York 
and 25 Broad Street, New York 





eT 
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rag eG 


SPEED REDUCERS BEVEL GEARS 


FAWCUS MACHINE CO. PITTSBURGH, PA. 









Wuest Herringbone Gears 
Make 20 to 1 Reductions Possible 


jenn Construction and the Wuest Patent make 


derful single reductions possible. wit. us tell you all 
about it in our descriptive matter. rite. 


THE FALK CORPORATION, Milwaukee, Wis. 
Successors to The Falk Co. 








ave 


, FLORY HOISTS 
S. FLORY MFG. CO., BANGOR, PA. 


95 Liberty St., New York 
House Building, Pittsburgh, Pa. 
Benn Block, In. 
F — "Wechin Co. 
jar ery i) 
A ig Machinery Co., 


° 


MARK 
Get the 


ville, Fla. 
Catalog 


San Francisco, Cal. 


UUUOVAADONODUOAAOYEREDNDAYOO ALOUD USDOL NOOO RS 


F 











(XAAG GEARS 


Strongest at the base 
Where others are weakest 


NILES-BEMENT-POND CO. 
111 Broadway, New York City 




















38 


Filters, Water 
Scaife, Wm. B.. & Sons Co. 


ge meen hy — gree 
hs ne 
Denver Fire Clay Co. 


Flotation Cell Bottoms, Cloth 
Filter Fabrics Co. 


Flotation Machines 
Butchart, W. A. 
Stimpson Equipment Co. 
Flotation Oils 

Co. 


Barrett & 

General Naval Stores Co. 
Hercules Powder Co. 

° “ae Tar & Turpentine 


ini 
Rogers. Brown & Co. 


Forges 
Senver Fire Clay Co. 
Monarch Eng. & Mfg. Co. 


Sullivan Eng. & Mfg. Co. 
Forgings, ese Steel 

Manganeses Steel Forge Co. 
Furnaces, Assay 

Braun Corporation, The 

Braun-Knecht-. 

Den Fire 


ver Clay Co. _ 
Mine & Smelter Supply Co. 
Furnaces, Bullion Melting 


Denver Fire Clay Co. 
ine & Smelter “Buppiy, » 
Monarch Eng. & Mfg. Co 


Furnaces, Crucible Tilting 
Mine & Smelter Supply Co 
Monarch Eng. & Mfg. . 

i Crucible, Tilting 


& Smelter, Supply Oo. 
ie Ea & Mfg. Co. 


Furnances, 
Denver a ty —_— Co. 
General Electric Co. 


Furnace Faces & Linings 
Denver Fire Clay Co. 


Furnaces, Heat Treatment 
Denver Fire Clay Co. 


Furnaces, Mechanical 
Allis-Chaimers Mfg. Co. 
General Chemical Co. 

Mine & Smelter Supply Co. 
Wedge Mechanical Furnance 

Furnaces, Melting 

Denver Fire Clay Co. 


Furnaces, Smel 
Allis-Chalmers 


Fuses, Electric 
General fia Co. 


“8Eio Br Brase Co. 


Gas Producers 
Wood & Co., B. D. 


fg. Co. 


Gaskets 
Diamond Rubber Co. 
Goodrich Rubber Co., The 


G 
Caldwell & Sons Go. H. W. 


Philadelphia Gear Wks 
se eu Mtg. Co. 


Gaiaiwell & Sons ot H, W. 
‘awcus Machine 
Philadelphia Gear Works 


Gears, Cut and Worm 
United Iron Works, Inc. 


Gears, Herringbone 
Falk Corporation, The 


Pond Coe. 
adelphia Gear Works 
Gears, Spur 
Philadelphia Gear Works 
Gears, Worm 
Philadelphia Gear Works 


Generators, Electric 
General Blectric Co. 
Glass Blowing 


Danver Fire: Clay Co. 


Glassware, Chemical 
Denver Fire Clay Co. 


Gravel Washing 
Steph hone Ademeon i» ™ Co. 


Grease 
Cook's Sons, Adam 
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Grease Cups 

Cook's Sons, Adam 
Lunkenheimer Co., The 
Grinders, Chemical Ore. 
Braun Corporation 
Braun-Knecht-Heimann-Co. 
Grinders, id Pebble 
Jeffrey Mfg. i» The 

G 


rinders, Ore 
Freese & Co., EB. M. 
Mine & Smelter Supply Co. 


Grind Sample 
— a 


BSulliven fo Co. 


Headframes, Mine 
Amer. Bridge Co. 


Hestiighte, Incandescent 
PI Electric Co. 
Goodman Mfg. Co. 


Heaters, Feed Water 
Alberger Pump & Cond. Co. 


Hoists, Compressed 
Flory Mfg. Co., 8. 


Flory M Co., 

Hendrie & Bolthoff Mfg. & 
Supply Co. 

Lidgerwood Wis. Co. 

United Iron Works, Inc. 
Vulcan Iron Works. 


Hoists, Friction 
Austin Mfg. Co. 


Hoists, Gasoline 
Lidgerwood Mfg. Co. 


Hoists, Mine Compressed Air 
Lidgerwood Mfg. Co. 


Hoists, Mine Steam 
bs ts Mfg. Co. 


a7 Mr a 

0! ¢. Co 

Hades & Bolibot Mtg. & 
Lidgerwood Mfg. Co. 

Mine & Smelter “supply Co. 
Sullivan Machy. Co. 
=. Skip 


Flory Mfg. Co., S. 
flee Mfg. Co. 


Hois Steam 
Ailie Ch Ona mere ass. Co. 


fion 

Hendrie “Boithot? Mts. & 
line "Mfg. Co. 
Mine & Smelter ly Co. 


United Iron Works, i 
Vulean Iron Works 


Hose 
Diamond Rubber Co. 


> om Rubber Co., The 
Hose, Air 
Denver Rock Drill Mfg. Co. 


Hose, Couplings, High 
Knox Mfg. eo. 

Houses, Steel Shaft 
Amer. Bridge Co. 


draulic Controls 
= eee Beas. Oe. 


Idlers, Conveyor 
Conveyor Weigher Co. 


Injecto 
‘Lankenbelmer Co. 


page & Co. L 
ns Co., ; 
& Buff Mfg. Co. 
Insulating 


General Electric Co. 
Jack: Water 
ails Chaimers Mig. Co. 


digs 
Allis-Chalmers Mfg. Co. 
Mine & Smelter Supply Co. 


Joints, - 
‘iberger Pump & Cond. Co. 


Kilns, Rotary 
Allis-Chalmers Mfg. Co. 
Vulcan Iron Works 

Laboratory 
Braun Corporation, 

Braun- Knecht Heimann-Co. 


Mi o S cle Sus ly Co. 
ine mi 
Oliver Cont. Smee 


Lacing, Leather 
Schieren Co., Charles A. 





Electri 
, —-*, nn 


Lamps, Acetylen 
Tustrite Mfg. On 


Linings, Ball and Tabe Mill 
Allis-Chalmers Mfg. Co. 
Los Angeles Fountey Co. 

Loading Boom — be 
Jeffrey Mfg. ~ 

Loaders, Wagon ; 
Jeffrey Mfg. Co., The 

Locomotives, Com Air 
Porter Co.. H. ieee 

Locomotives, Electric 
Goodm Mtg. Co 


an s. a 
General Electric Co. 
Jeffrey Mfg. Co., The 


a Electric Stor- 


Atias Car & Mfg. Co. 
General Electric Co. 
Goodman Mfg 


Jetiren ig. Go. iate Bauip. 


Whitcomb Co.. Geo. D. 

— ng Gaeetine 
Vulcan Wor 

Whitcom' b Co., =. D. 


Locomotives, a 
General Electric 





Vulean Iron Works 


Log Washers, Magnetic 
7 Magnetic Separator 
Lubricato' 
Lunkenheimer Co. 


Machine 
poe Be Co. 


Magnetic Pulleys 
— Magnetic Separator 
oO. 


. Electro 
— Magnetic Separator 
oO. 
Magnets, High Intensity 
Danes Magnetic Separator 
0. 
Magnets, Safety 
-_ Magnetic Separator 
Mechanical Draft Apparatus 
Buckeye Blower Co. 
Mechanical Lubricators 
Lunkenheimer Co. 


Metals, Perforated 


Mfg. 
Harrington & King Porton. 
ating Co., The - 
Hendrick 5 
Pittsburgh orating Co 


Meters, Electric Current 
General Bleetric Oo. 


Mills, Ball, Tube and Pebble 
Rod 


Allis-Chalmers . Co. 
Hendrie & Bol Mig. & 
Supply Co. 

Mine & Smelter Supply Co. 

Mills, Stam 

Allis-Chalmers 


Hendrie & slmers Mtg. Oo Mig. & 
Supply $0" 
Mineral Magnetic Separators 


Tings Magnetic Separator 
fs) 


Mixers 
Smith Eng. Works Co. 


Motors 
mite. Go 
Morse & Co. 
General Blectrice Co. 





Motor Generator Sets 
Atlas Car & Mic. . 
General Blectric Co. 


Motor Control 
General Electric Co. 


Motor Trucks 
Chicago Pneu. Tool Co. 


Mucking Machines 
Soa Co. 


Co. 


Netting, 
pe dl Wire Co. 


Nickel 
Nichols Copper Co. 


Nodulizers, 
Vulcan be Works 


il Cups © 
Coon” Sons, Adam 
Lunkenheimer., Co. 


‘Oil, Pine 


Hercules. Powder Co. 
Ore, Buyers and 










Ru i, Chas. 
Zine CO. 


Co. 
Re- 


finin 
Matthfessen Hegeler Zinc 


Phelps, 
United Metals Selling Co. 
United States smelting, Re- 
fining & Mining Co 


Overhead Line Material 

General Electric Co. 

Packing 

Diamond Rubber Co. 

Jenkins Bros. 

Packing, ulic 

Schieren hosgag A. 

Perforated M 
Pc Metals, ines ertorated) 

—— 


Pipe =n —_— 
Lunkenheimer Co 


Spiral, Rivetea 
ro Root Mtg. Co. 


> 

tional SP orank & a 
Pacific Tank & Pipe 

Platinum 

Baker & Co., Inc. 

Bishop s, Go., Platinum : 
Works 

Powder, 1 ae 

Grasselli Chemical Co. . 

Hercules Powder Co. 

Power Plant t 

Equipmen 


ie Co. 
Pane Electric Co. 


Transmission, Me B 
Fonlawell a Co. 
General Electric Co. 


Stephens-Adamson Mfg. Co. 
Preservative, Wood 
ee Creosote) 
Presses, Filter 
Oliver Cont. Filter Co. 
Shriver & Co., T. 


Publishers, Technical Book 
McGraw-Hill Book Co. 


Magnetic 
Dings’ Magnetic Separator 


Pul Coal | 
Joltrey Mig Oo., ‘The 


Pulverized Coal Systems 
Bonnot Co., The 


Pulverizers, Ore 

American Putverizer Co. 
Braun Corporation, The 
Braun-Knecht- ——: “hes 
Jeffrey Mfg. 

Mine & ee enoee Cw. 


Pumping Engines 

Allie-Chalmers ® Mfg. 

Prescott Co., The 

Pam Acid 

Oliver Cont. Filter Ceo. 
Cond. Co. 

Siiers be noms Oe 

airbanks-Morse & 
Bits’ Sadie Boon 


_ Mine & Smelter Supply 
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Morris Machine Works 
Oliver Cont. Filter Co. 
Pry Iron Works, Inc. 


ps, Well 
POnived 4 Works, Inc. 


Pump & Mey. Co 
Oliver Cont Filter Co. 
Prescott The 


Pumps, Hydraulic 
aoeee — The 


“Brock Pump & Mchy. Co. 
oy oat Wiles Oo. 
‘Prescott Co., The 


-» The 
United ‘tren Works, Inc. 


. Pneumatic Air Lift 
Poul van Machinery Co. 


ty oy id, Co. 
Morri: ag 

8 
Prescott C a. hee 


weir’ Seton 
Prete Oo tae 


rom Sand, Slime and 
Box Iron Wks., Wm. A. 


Co., 
Krogh Pump & er. Co. 
Morris Machine W 


Pumps, 


gh p & Mchy. Co. 
frock Pymo 5 The 


Pumps, Steam 
Prescott Co., The 





Diamond Rubber 2, 


sa Rubber Co., The 
Bheostats, Liquid 
General c Co 


Riddles, Wire 
Ludlow-Saylor Wire Ce. 
Roasters, Ore 
Vulean Iron Works Ce. 


Ne(Gee “Orushers”) 


Roofing, Sheet 
Amer. Sheet Abts Plate Co. 


Rawhide 
eren Co., Charles A. 
Rope, Wire 
Amer. wee 8. & wie > 


Leschen 
ones Sone wg Jona A. 
Rules, M 
Lufkin .Rule . 
Saf Magnets 
oo — Separator 
e-Chalm : 
ers 
Hendrie & mers Mfg. Co Mfg. & 


Su 


Scra’ Loaders 
Goodm an Mfg. Co. 


Stephens-Adamson 
Stim: rome Equipment Co. 


A. 


pply Co. 
Mine ae Smelter Supply Co. 
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Leschen Wire Rope Is Dependable . Partial List of Prominent Users 
si sh Macks Juneau. Gold if Sining, Co 

When you buy Leschen Wire Rope you are not experimenting —— +. Co. aes 

with an untried article, for its ability has been proven by its '  Atolia Mining Co. 

service record. For heavy mine hoisting and hauling and Beatson Copper Co. 


Belmont Milling Co. 

Braden Copper Co. 

Chas. Butters Co. 

Butte & Superior a Co. 
Cananea Consolidated Mi ining Co. 


;>-KRO 
SAND PUMPS 


are properly designed and contain the necessary materials to 
make their design. practical. Renewable liners and impellers 
of special deep chilled car-wheel iron, as hard as manganese 
steel and equally as durable, and their moderate operating 
speeds are factors of design and construction that you should 
investigate. 





for use on steam shovels, excavators, etc., we recom- 
‘mend HERCULES (Red-Strand) Wire Rope, because y; 
its unusual durability enables % le 
it to. work with: marked econ- 
omy under such conditions. 
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a 
Established 1857 ee 


A. Leschen & Sons 
Rope Co. 
St. Louis, Mo. 


New York Chicago Denver 
San Francisco 











Write for: illustrated bulletin No. 79. 


Krogh Pump & Machinery Co. 
147 Beale Street, San Francisco, Calif. 
Sinking Pumps «Centrifugal Pumps 
Motor Driven Pumps—Dredge Pumps 



































RIBLET AERIAL 
TRAMWAYS 


Automatic, High-Speed; Self- 
Adjusting Positive Grip. 
Tell us in detail what you wish te 
accomplish 
Riblet Tramway Co., Spokane, Wash. 


‘““ALBERGER”’ 
Surface Condensers and 
Auxiliaries 
Send for Bulletin No. 22 
Alberger Pump & Condenser Co. 

140 Cedar St., New York City 


Chicazo San Francisco Philadelphia 
St. Louis Boston 4 











Automatic Aerial Tramway ae 
Strength | : —_ 4 S 


Simplicity 0 Wr) CENTRIFUGAL DUNES 


4 CE 1864 we have been building Centrifugal 
Pumps, Hydraulic Dredges and Steam Engines. 
You can depend upon the Morris reputation. 

Morris Machine Works, we N. Y. 
Pittsburgh Office: Harris Pump & Supply Co. 


Agents in Principal Cities 
OULDORULOLONDOEDAOORREDEL EEO UNERHOLE 


De Laval 


Steam Turbine Co., Trenton, N. J. 


Builders of TURBINE MACHINERY, including Steam 
Turbines of all capacities for high or oa 
steam and for direct connection, or for = or 
drive. Complete Turbo-Generator Sets. entrifugel 
Pumps for all Heads and Capacities. Contrifusal 
Blowers and Air Compressors. 

Write for special bulletine on epparatus in 

which you are interested. 









are achieved in our equipment 


INTERSTATE EQUIPMENT CORP. 
25 Church Street, New York City 





» 











Trolley Supplies, Rail Bonds 


Porcelain Insulators 


The Ohio Brass Company 
MANSFIELD, OHIO 











S. MORGAN SMITHe CO. 
York, Pa. 
Builders of High-Grade Water 
Power Equipment 


Write Dept. “J” for Bulletin 
176 Federal St., BOSTON. 76 W. Monroe 8&t.. 
CHIGAGO. 405 *Power Bidg.. MONTREAL. 461 
Market St.. SAN FRANCISCO \ 





“The Uniformly good drill Steel”’ 
A. MILNE & CO. “sx, zor 
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Jeffrey Mig. 
siaeiiitin Metal 
Mtg. Co 


. Co. 
Pit: , 7 Co. 
Gnited Iron Works, Inc. 


“Allis Guaimers Bite. Co 


Box Iron ey Wm. A. 
ae © King Perfor- 


ating Co., The 
dendrie & Bolthoff Mig. & 
Supply Co. 
eed Mfg. Co., The 
hens- Adamson Mfg. Co. 


pereens, Rolled Slot 
Ludlow-Saylor Wire Co. 


Screens, Wire 
Ludiow-Saylor Wire Co. 


Second-Hand Machinery 

See Searchlight Section) 
Boyle, —< Jr. 
Heineken, W 


Merchants Steel Supply Co. 
Morse Bros. Mac 
Supply Co. 
Selenium 
Nichole Copper Co. 


Separators, Magnetic 
Dings Magnetic Separator 


Stearns-Roger Mfg. Co. 


Separators, Magnetic 
~~“ Magnetic a 


Shaft Sinking 
Longyear Co., E. J. 


“Sullivan "Machinery Co. 


Sheet Iron Works 
Hendrick Mfg. Co 


Sheet Steel, Black or Gal- 
Vv 
Amer: Sheet & Tin Plate Co. 


Shoveling Machines 
Myers-Whaley Co. 


Shovels, Electi 
Marion Steam Shovel Co. 
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—— Power 

ucyrus Co. 
Myers Whaley Co. 
chats. Steam, Gas and 
Marion Steam Shovel Co. 


Skips 

Allis-Chalmers Mfg. Co. 
Atlas Car & Mfg. Co. 
United Iron Works. Inc. 


Skip Hoists 
Jeffrey Mfg. Co., The 


Slate Working Machin 
Flory Mfg. So Co. ei 


Smelters 
American Smig. & Ref. Co. 
Am. Zinc, Lead & Smig. Co. 
Balbach Smlg. & Ref. Co. 
Grasselli Chemical Co. 
linois Zinc Co. 
International Smelting Co. 
— & Hegeler Zinc 


Ni. ichols Copper Co. 


Solders 
U. S. Smig., Ref. & Mg. Co. 


Spoute, Magnetic 

Dings Magnetic Separator 
0. 

Steam 8 ties 


Crane 


Steel, Drill 
Milne & Co., A. 


Steel, Hollow & —_ 
Milne & Co.., 


ae Manganese, Rolled & 
ci) 
Manganese Steel Forge Co. 


Steel, Structural 
United Iron Works, Inc. 
Wisconsin Bridge & Iron Ce. 


Steel, Tool 
Milne & Co., A. 


Superheaters 
Power Specialty Co. 


Switchboards 
Allis-Chalmers Mfg. Co. 
General Electric Co. 





Hendrie & Bolthoff Mig. & 
Supply Co. 


Switch Telephone 
Strombers-Garlson Tel. Mfg. 


8, Steel 
TGaldvrall Co., Inc., W. E. 
United Iron Works, Inc. 


ay ~ 
TGalder ell E. 
Mine & ae Supply Co. 
National Tank & Pipe Co. 
Pacific Tank & Pipe C Co. 


Tapes, Measuring 
Lufkin Rule Co. 


Telephones, Mine 
» eeeieeicen Tel. Mfg. 


Thickeners 
Dorr Co., The 


Timbers, Steel Shaft 
Amer. Bridge Co. 


Tin & Terne 
Amer. Sheet iT Plate Co. 


Track Work, Narrow Gauge 
Baston Car & Const. Co. 


Tractors 

Yuba Manufacturing Co. 
Tramways, Wire Rope, Aerial 
Interstate ment Corp. 
Leschen & Sons Rope Co., A. 
Riblet Tramway Co. 
Roebling’s Sons Co.. J. A. 


Transformers, Electric 
Allis-Chalmers Mfg. Co. 
General Electric Co. 


Trolley Line Material 

De Laval Steam Turbine Co. 
General Electric Co. 

Ohio Brass Co. 


Tube Testers, Magnetic 
— Magnetic Separator 
Oo. 


Hardy & Ruperti, Inc., Chas. 


Turbines, Hydraulic 
Allis-Chalmers Mfg. Co. 
Smith Co., 8S. Morgan 





Turbines, Steam 
Allis-Chalmers Mfg. Co. 
General Electric Co. 


Turbines, Water 
Allis-Chalmers Mfg. Co. 
Smith Co., S. Morgan 


Turntables 
Baston Car & Const. Co. 


Valves 

Crane Co. 

Jenkins Bros. 
Lunkenheimer Co., The 
Whitcomb Co., Geo. D. 


Valves, Check 

Lunkenheimer Co., The 
Valves, Globe 
Lunkenheimer Co., The 


Valves, Blow-off 
Lunkenheimer Co., The 


Valves, Non-Return 
Lunkenheimer Co., The 


Valves, Pop Safety 
Lunkenheimer Co., The 


Valves, Pump 
Jenkins Bros. 


Valves, Rubber Pump 
Diamond Rubber €o. 


—" Rubber Co., The | Wre 


Valves, Throttle 
Knox Mfg. Co. 
Lunkenheimer Co., The 


Water Columns 
Lunkenheimer Co., The 


Weter Sottoning & Purifying 
eo & Sone Co., Wm. D. 


Water Wheels 
Smith Co. ,S. Morgan 


Welders, Portable Electric 
Ohio Brass Co. 
Wheels & Axi 


Watt Mining Car W Wheel Co. 


Wheels, Car 
United Iron Works, Inc. 
Watt Mining Car Wheel Co. 
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Whistles 

Hendrie & Bolthei Mfg. & 

Supply % 

Lunkenheimer Oo., The 
Wire Cloth 

Ludiow-Saylor Wire Co. 
Wire, Bound and 

. Steel & Wire Co. 

Roebling’s Sons Co., John A. 
Wire, Insulated 

General Blectric Co. 
— Rubber Co., The 


oebling’s Sons Oo, Johy A. 
Stra tromberg-Carleon Tel. Mfg. 


Wire, 
Amer. MSteel & Wire Co. 
Serembere-Costere Tel. Mfs. 


Wire Rope Fitti 

Roebling’s Sons Co., John A. 
Wire Rope Slings 
a Roebling’s Sons Co., John A. 


WWosbline! r og Co., John A. 


Wood Preservative 
(See ‘Oreosote’’) 


ne Alligater 
Rocbline’e Sons Co., Jeha A. 


Zine 
American Metai Snes 
—_—_ 


Zine, & 
phe cad a sate: 


Zine Oxide 
American mete Co. 


Am. 
Bartlesville Zinc Co. 
Zinc, Sheet 


Graseselli nage Co,, The 
Illinois Zinc Co 





— Hegeler Zinc 








Its Direct— 


HE SHORT WAY between the man 
with mining equipment to sell, and the 
buyer, is Engineering & Mining Journal. 
When you have idle machinery to dispose 
of advertise it in the Searchlight Section of 
the Engineering & Mining Journal. 
trouble; no delay; very little expense. 


“Searchlight” Service 
Secures Satisfactory Sales 


No 
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DUXBAK NUIAN| CALDWELL 


Steamproof—Leather Belting 


The Belt that 
can stand the 
boiling test. 








Factory: 

39 Ferry Street, 
New York 
Tanneries: 
Bristol, Tenn. 


ssseven ced tanientndniias tt ae ay Ula aaeaaatines sane eel 





ALF a million dollars worth of 

well selected stock, constantly 
maintained, and an organization keyed 
up to the theory that plant efficiency is 
measured by the number of orders 
shipped on the day of receipt, accounts 
for Caldwell service. Let us figure on 
your requirements. 


H. W. Caldwell & Son Co. 
LINK-BELT COMPANY, OWNER 


Chicago, 17th St. and Western Ave. 


DALLAS, TEXAS, 169 Main Street 
NEW YORH, 299 Broadway 














ROBINS CONVEYING MACHINERY 


Our Hand-beck of Conveyor Practice describes the successful solu- 
tion of many materials-handling problems. Write for a eopy. 


ROBINS CONVEYING BELT COMPANY 
New York, 13 Park Row Chicago, Old Colony Building 
Salt Lake City, Newhouse Bldg. Pittsburgh, Pa., Union Arcade Bldg. 


San Francisco, The Griffin Co. Toronto. Gutta Percha 
& Rubber, Lid, Birmingham, Ala., C. B. Davis Eng. Co. 








Ball Bearing Belt Conveyors 


Trump Measuring and Mixing Machines 
Merrick Conveyor Weighers for Belt Conveyors 





The Conveying Weigher Co. 90 West St., N. Y. 


NEW YORK 
ENGINEERING CO. 


2 Rector Street, New York 
Gold and Tin 


DREDGES 


“EMPIRE” PROSPECTING DRILLS 
Placer Mining Machinery 


Write for the Catalogs 



















OSGOOD 


Steam Shovels 
Revolving and Railroad Types 
%-6 cu. yd. capacity. 
Get full information 


THE OSGOOD CO. 
Marion, Ohio 

















Don’t Cling 
to Hand Shoveling 


When there is an_ established and 
standard shoveling machine completely 
applicable to your work—the MYERS- 
WHALEY. 


Your request 
brings the 
Catalog. 


MYERS-WHALEY Co. 


Knoxville, Tenn. 











DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 


351 California St., San Francisco, Cal. 


Neill Jigs—Union Churn Drills 


BROWNHOIST 


Locomotive Cranes Tramrails & Trolleys 
Grab Buckets Overhead Tr. Cranes 
Drag-Line Buckets Pillar & Jib Cranes 
Electric Hoists Heavy Dock Machinery 


THE BROWN HOISTING MACHINERY Co. 
Cleveland, Ohio 











“GIB 


Yaba Ball Tread Tractors, Yuba Centrifugal Pumps. 


THE YUBA MANUFACTURING COMPANY 
Works: Marysville, Cal. Sales Offices: 433 California Street 
San Francisco, Cal, 














‘*Marion”’ Quality 
Maintained With 
Increased Production 


The Marion Steam Shovel Co. 
Marion, Ohio, U.S. A. 
eae 
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TOO MANY 


Electric Mine Hoists, Leadville Hoists, Timber Framers, Denver 
the Boss says sell them at about HALF PRICE. Hurry. 


The William A. Box Iron Works Co., Denver, Colorado 


Sirens in stock; 














BUCKEYE 


Economical 
Mine Fans 


Correct design and high grade 
construction are the two big 
reasons for the economy of 
Buckeye Disc Mine Fans. 
They require no attention 
except occasional oiling. 
These fans have 12 blades. 
They run _ smoothly § and 
waey at high speeds. 


Ask for Bulletins. 


Buckeye Blower Ceo. 


Columbus, Ohio 








OLIVER FILTERS KEEP.RUNNING 


insuring 
ECONOMY OF OPERATION 


Write us for complete information 


OLIVER CONTINUOUS FILTER CO. 


San Francisco 
501 Market St. 


New York 
33 W.42d St. 


London 


11Southampton Row 











2 LTER PRES 


T SHRIVER & CO. 
826 Hamilton St., 


CUUULAEANEGAACUEAESUEUAOUEUGEAUUEOEGUEUUSUOOOAOOOOUEONGOEOSAOEOOCUEUEOUCUUROEHOOUEOGOUOOGOOONENUOUCUGLONOCEOEAEOOUOCOOEOUOONONOOEOCAEOCOGELOdEAEOCAtOLEG 


SES 


Harrison, N. J. 








Blowers 


Boosters 


Exhausters 


. The: Connersville Blower Co. 
emma Ind. 


Pumps 





Our Mr. Geo. 





aur F 


by contract for Stackpole & S 
1870 held the record for the best. 
Send for Catalogue 29. 
Buff & Buff Mfg. Co., caplm Station, Mass. 


Chicago, 231 No. Wells St. 


Mining Transits 
and Levels 


L. Buff, years ago, made whole transits 
on, who, from 1860 to 


Dey St., New York 
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The illustration at the left shows two 
Dings Pulley Type Magnetic Separa- 
tors handling 220 tons per hour at 
Phelps Dodge Plant, Tyrone, New 
Mexico. <A primary separator is in- 
stalled at head end of conveyor; a 
secondary pulley is supported above 
belt Close-up view at right shows 
another installation of specially ar- 
ranged Dings Pulley Type Magnetic 


Separators 





Even where repairs cost nothing 
Magnetic Separation pays 


F the climination of crusher repairs was the only saving that 

could be credited to Dings Magnetic Separators, many of 
the 3,000 Dings installetions that are today in service would 
never have been installed. 


What repairs magnetic protection will eliminate is a matter of 
chance. Perhaps a big repair will be avoided during the first week 


of operation—perhaps the actual repair costs eliminated will be 
small. 


But, however small the breakage, one thing is certain: there will be 
a shutdown—and shutdowns are invariably expensive. Time is 
wasted; labor is wasted: production is dwarfed. That’s why mag- 
netic separation pays even where repairs cost next to nothing. 


How far have you gone into the broad subject of Magnetic Sepa- 
ration? Protection of crushing machinery from tramp iron in con- 
veyed material, though vital, is only one of many uses to which 
Magnetic Separation is put in mines, mills and smelters. Why 
not consult Dings Engineers, pioneers in magnetic separation ap- 
plication, asking for detailed information under one or both of 
the following headings: 


1—Mechanical—protecting crushers, etc. 


2—Chemical—reducing ores, refining, etc. 


DINGS 


Magnetie Separator Co. + Speeialists in ~ 


eparation 


- ED 
Magnet e = 5 


DINGS MAGNETIC SEPARATOR CO., 673 Smith St., Milwaukee, Wis. 


NEW YORK DENVER RICHMOND DETROIT 
52 Vanderbilt Ave. 1718 California St. 1905 E. Main St. 805 Hammond Bldg. 
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In the far places 


The Witwatersrand in South Africa, 
is a long, long way from the U.S.A. 
but Diamond Conveyor Belts are 
just as conspicuous there as at 
home. 





Here are three photographs show- 
ing Diamond Belts on different in- 
stallments of the City Deep and 
Roodeport United Mining Com- 
panies. 








Notice the size of the rocks in the 
lower illustration and how straight 
the belt is running. 











Some large users have been stand- 
ardizing on Diamond Belts for 
twelve years, placing their orders 
by cable several months in advance 
of the time when the belts are act- 
ually needed.Theincreasingvolume 
of orders indicates that users are 
not sparing in praise when talking 
with their mining friends. 


Try a Diamond on one of your 
conveyors. Judge it by the service 
it gives. 

THE DIAMOND RUBBER COMPANY 


Incorperated 


Akron, Ohio 








Conveyor BELTs 














